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In commencing a new volume it may not be amiss to refer to the labors 
of another year, and to throw out a few hints as to what may be expected 
as matter of interest and discussion. The difRculties consequent npon the 
commercial embarrassments of the past year, have retarded, for a time at 
least, the progress of internal improvement. While the delay is but tempo- 
rary for all useful and necessary public works, it will have the effect of 
bringing about a more cautious examination of projected improvements than 
has hitherto prevailed. A stricter estimate of the resources of proposed 
public works will hereafter be required, and we conceive that Mr. Ellet 
has done the profession a service in giving to the public his *' Laws of 
Trade,'' being the first attempt to reduce to rules ^nd fixed laws, a class of 
computations hitherto made with the utmost latitude of conjecture. 

I'he difficulty of procuring funds, while operating to the permanent ob- 
struction of injudicious projects, will require much economy in the man- 
agement of those basi d upon more solid foundations than mere paper re- 
venues. The assij«tance of the Suite authorities becomes more than ever 
necfssary, but before granting this, a very important question has to be set- 
tled. Shall the State adopt one or two works and thereby be deprived of 
the power of giving aid to any other works? The question has been free- 
ly discussed in the public prints, and is now very nearly separated from par- 
ty considerations. There can be no doubt that the best results have been 
attained where a complete and e.\tensive system of public works, has been 
definitely arranged before commencing. Belgium affoids a fine example 
of this. Now, it is impossible with us, for State governments to accomplish 
such a task with their own resources. How, then, shall the enterprise of 
individuals or companies be assisted by the State, without defeating the for- 
mation of a connected system of improvements? Obviously by the forma- 
tion of a Slate bond of public improvement, who, discarding exploded no. 
tions in regard to canals shall be able to mould out of th»^ various in ivid- 
iial projects asking aid of our legislatfire, such a system as shall satisfy all 
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the wants of the commanity, and who shall apportion the aid of the State 
in such manner as to best forward improvement tbrought the State. 

An evil long existing with us will reappear with increased magnitude 
upon any revival of professional business. We refer to the want of organi- 
zation and co-operation among engineers throughout our country. The 
benefits resulting from a proper esprit de corpu are entirely lost, and one of 
the most considerable of these is a greater respect and dignity for and in the 
profession as a profession. There is hardly a class of men in our country 
containing more respectable and better educated members, and yet as a class 
they may be said to have no character or standing other than in their individ- 
ual capacity. The engineers of Europe take rank among the men of sci- 
ence of the day, while the profession with us, scattered over an immense 
extent of country, possessing a vast fund of experience and information, and 
enjoying all the advantages of scientific education, have no mode of inter- 
communication, and no method of giving to the world the results of their la- 
bors. We have often endeavored to induce our professional friends to favor 
us with communications upon the subjects of their various experience — but 
with a small number of exceptions, we have found that distance, employ- 
ment, or want of stimulus have prevented them from complying with our 
wishes. We however, will not let the present opportunity pass, without 
expressing our warmest thanks to such of our friends as have furnished us 
with many very excellent papers. 

We conceive that much, if not all, of this indifference to comjnit to paper, 
the valuable information known to exist, would disappear under the influ- 
ence of a proper organization of the Profession in the most liberal manner, 
and with a strict regard to its scientific reputation. 

That we are not mistaken in the value and amount of matter that might 
be accumulated, we infer from the labors of the Chev. de Gerstner. It is 
understood that this distinguished gentleman has in his possession such a 
mass of detail, in regard to our public works, as would in itself, constitute a 
complete body of engineering. This has been entirely collected by thB 
Chev. de Gerstner, or his assistant, who have in person visited every known 
railroad in the world. It appears that the impression made upon these 
gentlemen, by an inspection of our railroads, is most favorable, and far 
more satisfactory than had been anticipated. We have great faith in the 
confidence in our railroads, which this testimony will inspire both here and 
abroad — as well as in the respectable standing which it will give the Pro- 
fession with those previously unacquainted with its labors. 

One of the difiiculties complained of in this, and in every other attempt to 
collect railroad statistics, is the loose manner of keeping accounts, which 
are correct enough as regards the aggregate of expense and income, but 
which do not distinguish and separate those items which should be careful- 
ly understood, in order to have an economical management of the afiairs of 
A company. This indeed is a &ult which belongs rather to companies and 
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their agents, than to Engineers, but a remedy might soon be found by a 
well directed professional body. 

The past year has witnessed a new era in our history, the exportation of 
locomotive engines, to various parts of Europe, and above all, to England. 
We well remember the riJicule and sarcasm bestowed upon the first ac- 
counts of the performances of locomotive engines, which had accomplished 
more than was possible, according to calculations based upon some of the 
most antiquated experiments upon the subject. New, however, the matter 
stands diflTerently, and we cannot but confess, that we feel no small satisfac- 
tion in having at least aided in the dissemination of the truth of a matter 
having so important a bearing upon our domestic industry. 

In the last place, we beg leave to add a few words in regard to ourselves. 
During the last year, we have suffered in common Avith the cause of im- 
provement, and in self-defence have been obliged to adhere more strictly to 
our rule of payment in advance. We conceive that the loss, from our list 
of non-pa3nng subscribers, will prove a profit to those who do pay.as well 
as to ourselves. 

No one conducting a public Journal can satisfy every one ; we have en- 
deavored to do our best, and though' sensible of some imperfections, we do 
not pretend to please all kinds of tastes, and have only to sa3% that if Engi- 
neers wish to see less of other men's work and more of their own, a very 
easy remedy is to be found. Send us something of T/our own. 

As to those who desire us to exclude all matters pertaining to locomotive 
engines, etc., or any other particular branch of inquiry, we beg to assure 
them, that we shall do no such thing. We conceive that great injury has 
been done to the Profession by too close restriction, and we certainly cannot 
consistently curtail our list of subjects, though we will attill times be thank- 
ful for any suggestions of our friends. 

We have made additional endeavors to increase the value and variety of 
our matter, and hope to give satisfaction throughout this volume. 

We promised m the last number, to take up the subject of the railroad 
through the southern tier of counties, and now redeem that promise by ofier- 
ring our opinions on the claims of the southern counties, and by frankly 
stating the reasons which we consider sufficient to justify us in differing 
widely from the views and wishes of a large majority of the friends of this 
project 

Were the question an open one, we should be disposed to follow the ex- 
ample of Connecticut and leave all to private enterprize unaided by loans or 
grants from government ; but by the construction of the Erie canal, the cen- 
tral counties were rendered populous and rich, and the emigration, which, 
without that channel, would have filled the northern and southern portions 
of the State, was turned off to the far west. One of the effects of this canal 
hat been to bring the northern part of Ohio, a large portion of Michigan, 
and even Chicago nearer to the city of New York than millions of acres of 
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good land in this State, which are still as wild as when the coanlry was 
first explored, aad which would now have been nearly as well settled as 
the central counties, if the canal had not been constructed. 

We do not mean it as the slightest objection to the Erie canal, when we 
say, that we believe the population of this State would, at this moment, have 
been much ^eater had that work never been undertaken. The experience 
of the last 15 years shows, that the country which contributes to the reve- 
nue of the Erie canal, and which is consequently benefitted by it, consists 
of a belt of land on eabh side, averaging about 30 miles in width, and the 
official returns also shosv, that this State has furnished nine-tenths of the 
business of the Erie canal up to this period. 

Now, the Erie canal is a work as general in its character as any under- 
taking of the kind can well be, yet, beyond a distance of 25 or 30 miles, its 
beneficial influence ceases, and it is notorious, that it has been the means of 
retarding the advancement of the southjern and northern counties by ofiering 
every inducement to the husbandman to leave his native State, because it 
costs less to send his produce to market from Ohio and Michigan than from 
nearly one half of the State of New York. The western States offer 
great natural inducements to settlers, and it would be as unfair to them ta 
attempt to check the tide of emigration as it is unjust to our own citizens to 
use indirect but most powerful means to retard the settling of our northern 
and southern counties. The views of our legislators appear to be too en- 
larged to be confined to their own Stale; and we would respectfnlly, but 
earnestly ask, Has the government of New York ihe right to tax her citi* 
zens in order that the property of the inhabitants o( other States or Provinces 
may be carried to and from the seaboard more cheaply than at pre^nt rates ? 
Not only is the N. York farmer to be taxed, but the amount so levied isto be ex- 
pended in reducing the value of his property by adding, at his cost, great 
artificial to the already superior natural advantages of the west, and thus 
enabling the inhabitants of that region to undersell him in his own market. 
The entire course of New York legislation for many years appears to 
have had in view nothing higher, than to direct the energies and resources 
of government towards aiding the interests of forwarders and brokers at 
the expense of the farmer, the regular merchant and the mechanic, who 
require no exclusive privileges to enable them to carry on their business. 
Thus, the idea that the enlargement would bring to the Erie canal a few 
thousand more tons of freight, and lead to the sale of a few additional 
bales of goods, has been considered of more importance than to double the 
population and wealth of the State in ten years, by* developing the resources 
of the northern and southern counties ; and large sums of spare capital 
which would have been invested in internal improvements in this State* 
have been forced to the western and south western States to be expended on 
their improvements by placing the at present^ comparativdy trifling se- 
curity of new States on an equality with that offered by the wealth and in* 
dustry of Massachusetts and New York. 
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As yet all the means of the State have been spent on the Erie canal or 
its anxiliaries, and though we fully admit that the latter are of no use to the 
inhabitants of the central counties or to the Erie canal, because the tolls re- 
ceived on the lateral canals and consequently their contributions to the Erie 
canal are nominal — we shall still find that these large sums of money ex- 
pended with that extravagance which appearsjnseperable from government 
works, do much to enrich these counties already placed in advance of the 
rest of the State, by the advantages conferred on them by the Erie canal. 

What number of channels will it then require, to place the rest of the 
State on the same footing as the canal counties? ** If we take a map of 
the State of New York, and suppose to be shaded or covered with paper, 
the country for 30 miles on each side of the Hudson river, of the Erie and 
Champlain canals and of the southern shore of lake Ontario as far as Og- 
densburgh, we shall find that there are only two parts of the State where 
works of a general character can be projected — the northern part of the 
State and the southern tier of counties. These works would, like the Erie 
and Champlain canals, have resources of their ownV — Courier and En- 
quirer, 1th May last.) Other imf.oriant works may be pointed out in va- 
rious parts of the State, but they difier entirely in character. The Albany 
and Bufifalo, and the Albany and Whitehall chains of railways, are re- 
quired in addition Xoihe present excellent, though insufficient accommoda- 
tions, of the Erie and Champlain canals; the Albany and New York, and 
Long Island railroads are to increase the presrnt facilities offered by the 
navigation of the Hudson and of the Sound ; but the channels opened in 
the northern and southern counties will form their first, their only direct 
communication with the city, and must serve for the river, canal, and rail- 
roads of more fortunate districts. 

If it be the intention of the legislature to pursue the system of internal 
improvement, either by constructing works themselves or by aiding private 
enterprise, these portions of the State present not only the strongest, but the 
on/yjust claims, until they are placed on an equal footing with other parts 
of the State, and then , if the revenue accumulate so fast that it cannot any 
longer be disposed of so as to confer some benefit, other than that arising 
from the mere expenditure of money in a certain district, the plethora may 
be rapidly and permanently reduced by the application of * lateral canals', 
to which they have proved themselves admirably adapted, and which is in 
fact their legitimate function. 

We have thus far endeavored to show, that the claims of the southern 
counties are equal to those of the central counties, consequently we fully 
acknowledge the justice of the adoption of this road by the State, but we 
feel confident that their permanent interests will be better served by con- 
structing it with the aid of the State even at considerable expense on their 
part 

In the first place, a private company^an, beyond all doubt, construct and 
put into operation a single track, for about 20,000 dollars per mile, or, say 
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in round numbers, ten millions of dollars for the entire work. The Phil 
adelphia and Columbia railway, owned by the State of Pennsylvania, cost 
40,000 dollars per mile, and to make the southern railway in a style cor- 
responding^ with the new works on the enlargement, would require at least 
60,000 dollars per mile, or nearly 30 millions of dollars. Railroads exe- 
cuted by private enterprise have cost this sum per mile, and the State must 
pay much more. The first cost canndt be put down at less than double, and 
the interest must be paid by the southern counties, in the shape of tolls. 

Secondly, the time required will be double on account of the additional 
cost, besides a year or two which will be unavoidably lost in changing or 
endeavoring to change the present locations for the benefit of those who are 
unwilling or unable to contribute anything from their own means towards 
aiding the work. This view of course pre-supposes, that the State will ad- 
vance as rapidly to the company as to her own officers, by which course, 
the means of the State and of individuals will be simultaneously expended 
with a corresponding diminution in time. The security offered the State 
by the one-fourth part of what the southern counties would cheerfully con- 
tribute, would be a better guarantee against any misapplication of her funds 
than the united security given to the different State governments by all the 
•' Internal improvement commissioners" in the Union. 

That the cost of, and the time required to complete the southern railroad 
will be much greater as a State than as a private work, will be admitted by 
every disinterested man, and as already remarked, the interest on the ad- 
ditional sum due to government extravagance will aid in increasing the 
cost of transportation, and thus defeat the very object of the undertaking. 

Some have perhaps been influenced in recommending this as a State work, 
by the expectation of seeing money spent with the same profusion in the 
southern, as in the central counties, and thus they advocate the southern 
railroad, as they would a lateral canal — that is, for the advantages derived 
from the expenditure of a large sum of money within a certain district. To 
such persons, any other arguments than dollars and cents, would be unintel- 
ligible, but the inhabitants of the southern counties generally desire the con- 
struction of the road for the purpose of developing the resources of that 

portion of the State, and thev ask the government to undertake it, because 
the southern counties have Wn decidedly injured by the canal policy of 

the State of New York, and because they consider the project too great for 
private enterprise. 

But how is the road to benefit the southern counties, unless by fbrnisbing 
a cheap and rapid communication with the city, throughout the year ? And 
what does the experience of this country offer, to show that railroads, as 
government works, afford as cheap a mode of transportation, as when m 
the hands of companies? The States of Pennsylvania and Michiga», 
have had railroads in operation for some time, the former owning the road» 
and loeomotives, the latter owning every thing, and carrying on the for- 
warding bosiness in all its details. The former plan was to avoid the im- 
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putation of monopoly, and it ia the on]y fact advanced in proof of (he abil- 
ity of a State to manage a railroad with advantage. We will comprre the 
cost of transportation on these State works, with that on some private roads. 
Strange as ii may appear, the actual cost of transportation on the Philadel- 
phia and Columbia railway was not known in Albany last winter, though 
a report of the superintendant was in the hands of the leading advocate and 
of the principal opponent of the southern, railroad, Messrs. Dickinson and 
Wager. This document, like nearly all government reports on the sub- 
ject of internal improvements, abounds in passages calculated to mislead. 
Thus Mr. Dickinson supposed that the cost of transportation was 12 mills 
per ton per mile, but his antagonist, Mr. Wager, saw a little further on, 
that the average rates of toll were 3| cents per ton per mile, or, as it is 
stated in the report, 15 cents per 100 lbs. — this mode of giving the charges 
preventing the generality of readers from perceiving the actual cost per 
ton per mile. In a note on the same page (Pa. Canal Commissioners Re- 
port, for 1837, p. 52) the superintendent gives a list of prices of tranhpor- 
tation on different private roads^the lowest being the Baltimore and Wash- 
ington railway, which is not allowed by law to charge more than 4 cents 
pr ton pr mile, or one-eleventh more than the tolls on the Philadelphia and 
Columbia railroad. The object aimed at was to lead to the belief that the 
cost of transportation on the latter road was less than on any private road. 
Now had this report been drawn up with the intention of giving correct in- 
formation, it would have stated, that the sum paid by the community for the 
transportation of one ton of goods one mile was 9i'^ cents. Another ex- 
ample of these miserable attempts at delusion is the following : (p. 52 ib.) 

** It is not generally known that the tolls on the Columbia and Philadel- 
phia railroad are lower than any other in the Union, but such is the fact" 

Those who have not given much attention to the extraordinary sense in 
which the commonest terms of the English language are used by no in- 
considerable portion of the "officials" of the United States, will perhaps be 
surprised to hear that, at the time the above remark was written, Pennsyl- 
vania was the only Slate in the Union where railway tolls were known, 
and we believe continues so to this day. More yet, she was then the only 
State owning a railway in operation; all which was undoubtedly well 
known to the superintendant when he stated so positively, that the *' tolls" 
on the Philadelphia and Columbia railroad were lower than on any other 
in the Union. (For an honest statement of the cost of transportatiob on 
that railway, see the clear and concise description of its construction and 
management by Mr. Wilson, one of the enginers. — Railroad Journal 2nd 
vol. 1839, p. 175.) 

The supposed success of this railway was the only fact Mr. Dickinson 
could adduce in proof of the capacity of a State to manage a railroad with 
benefit to the public. Had Mr. W. known the ac/tta/ cost of transportation 
on the Philadelphia and Columbia railway, Mr. D^s grand argument, in- 
stead of being based on the success of that road as a State work, would ha\e 
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been directed towards showing that its comparative failare to perform the 
duty of private roads to the public, did not apply to the southern railroad 
for ^ variety of those " reasons" which are never wanting in such cases. 

The State of Michigan o^ned 30 miles of the *' Central Railroad" in 
January, 1838, and carries on the forwarding business in all its branches, 
as well as the transportation of passengers, giving bills of lading for flour, 
butter, turkeys, live or dead hogs, etc., all under the direction of Commis- 
sioners appointed annually. There are of course no "tolls," the Philadel- 
phia superintendent to the contrary notwithstanding — and the cost of trans- 
portation in 1838 was 37| cents per bbl. of flour carried 30 miles, or 12^ 
cents per ton per mile, while the Mohawk and Hudson railroad, only 16 
miles long, with three kinds and five changes of power, charged, and we 
believe still charges, 6 J cents per bbl. of floua, or very nearly 4 cents per 
ton per mile, one third of the price charged by the State of Michigan. This 
same Mohawk and Hudson railroad charges for light goods 6 cents per ton 
per mile, which it carries throughout the year at the rate of 10 miles per 
hour for the very price charged on the Erie canal for transportation during 
seven or eight months, at the rate of two miles per hour. The rate for 
light goods from New York to Buffalo for 1839. was $1 20 per 100 lbs. 
and, deducting 10 cents for the river, there remains $1 10 for 363 miles, or 
22 dollars per ton, or 6 cents per ton per mile. The hostility to railroads 
in a certain quarter, is not without reason, when ** exclusive privileges" 
can alone keep the grass from intruding on the tow path. 

The accommodations on State roads, are as contemptible as the price of 
freight is extravagant. In Philadelphia, the passengers embark and are 
landed, in the middle of Broad street, while in Detroit, they have not even 
a pavement to ctep on. but go direct from the car to the mud. The people 
of this State and of Massachusetts who have only travelled on the Albany, 
Troy, Ulica, Boston and Lowell. Worcester, Salem, etc., railway?, would 
be surprised at the truly sovereign indiflerence with which the sovereign 
States of Pennsylvania and Michigan regard the reasonable accommodation 

of the •* multitude." On the Pennsylvania plan, cars and baildings 

must be furnished by individuals, and it is impossible that the public 
should, under that system, be accommodated as thty now are on the Utica, 
Lowell and other private roads, for these arrangements require the invest- 
ment of large sums of mon^y, which cgn never be expected from those who 
have a mere temporary interest to serve. 

The late Mr. N. Johnson was considered the ablest and most influential 
advocate of the southern railroad as a government work ; hence his report 
may be expected to embody the views of its best friends. He alludes to the 
•* success" of the Pennsylvania plan, but adds " should this plan prove to be 
deficient, we may safely rely on scientific and mechanical skill, and that 
spirit of invention and perseverance which characterizes the people of this 
State, to remedy its defects, and mature a more perfect system in the pro- 
gress of experience." This is all very fine ; but it will require some yeart 
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of experience m '* this State," to pat her on a par with Pennsylvania, and 
when nenrly all our good locomotives are from Philadelphia and from one 
^stabliskment, it is as well to aFoid mentioning the scientific and mechanic 
cal skill which is yet to he shown. There can be little doubt that this skill 
will be shown, when the proper time comes, and that in a few years, estab- 
iithments eqval Co those of Philadelphia will be found in New York, to 
which desirable result, nothing would contribute more than the construc- 
tion of the southern railroad, by a company, which would, as a matter of 
interest, offer permanent inducements to the best mechanical skill in the 
country, which cannot possibly be procured by the ephemeral temptations 
of the political party, which may happen to be in the ascendant 

la another part of the above report, (No. 38 Sen. Doc. 1839, p. 9,) it is 
suggested that *^ such power and control over the commercial and produc- 
tive interests of the country in the handsof a vast corporation" might prove 
injurious to **the purity of our institutions and the independent exercise of 
individual rights." The entire revenue of the federal government is under 
the control of comparatively few individuals in the large cities, yet they 
conduct the immense business of the exporting and importing trade of the 
Union and regulate the delicate and difficult matter of exchanges with for- 
eign countries, with a degme of accuracy contrasting strangely with the 
abortive attempts of both the federal and State governments to equalize the 
currency., not only between distant parts of the Union, but between different 
parts of tlie same State. The Boston and Lowell railroad, which is sup- 
ported by the trade and travel between these two places, carries more pas- 
sengers and more tons of freight, per annum, than the great thoroughfare 
of the western trade of Philadelphia— the Columbia railway, yet the peo- 
ple of Boston have no more fear for the ** purity of their institutions" than 
have the people of Birmingham for *' their individual rights," because the 
greatest work of internal improvement in the world — the London and Bir- 
mingham railway, is owned and conducted by a private company, who 
havo within four yvars, spent — not borrowed — 30 millions of dollars, of 
their own money on a railroad, the like of which **has as yet been ac- 
complished, in any country, by private or incorporated means,"— 07i/y.— 
(p. 9.) 

The following admission, (p. 9,) j^ields all weask for or even wish. — 
"•* Where individual or corporate means are adequate to the accomplishment 
of a work, even with a reasonable proportion of aid fio.n the Stale, it is 
•doubtless sound policy to leave the work to such control, excliisivelt/." 

To this we cordially assent, and have no hesitation in declaring our belief 
that individuals in this State, will contribute towards the cost of the south- 
ern railway, in a greater proportion than do the citizens of Massac husetts« 
to the western railway. We again refer to theexainple of that Common- 
wealth. (Mass. H. of Rep., joint special committee, W. Lincoln, chairman, 
27ihFeb. 1839.) 

'^ThtcommiHee were directed to consider the expediency of the purchase by ihe Com* 

2 
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■MfiWMilth, of the westcni railroad. They were of opinion that it wta not denrable, while 
the work remained unfinished, tor the Siate to become the owner. Uuder the roanajie- 
iMnt of ttM agents of ibe corporation, it witt be carried forward wiih more of expedition 
and economy, than by the public officera. If the right of acqniiing the whole propertv at 
eny timeia reserved, it may be exercised when the heavy labors of conatmction are ended, 
•DO io return for the help proposed to be bestowed, it may yield large revenues for the use 

of ihegovsrnmenL » • • . * ^ .^* ,. * r ».*. * . .«J u n 

When two-thirds of the snaount of scnp, created by the act of February 21, 1836, sbmi 

have been expended in the construction of the road, then a further sum of #400,000, in scnp, 

may be deiWered to the corporatioB, When the private stockholders shsll have paid, on 

their part, tn^OOO. a further loan of $400,000 may be made; and when $75,000 more thai! 

have oeen collected from the saaae stoekhuldsrs. irucb addiiionsl sun may be sdvanced; as 

shall be assertaloed by the Governor and council, to be necssary fur the entire finishmK of 

the road. ♦ ♦ ♦ • ♦ ♦ • *.*.*j 

The right is secured to the Commonwealth st any tim^ to purchase the francbias and 

property of the corpuraiion, by reimbursins the stockholders, the sum actually paid by 

them, with interest at the rate of M) per cent, anntmlly. 

Four of the nine directors are to be chosen aunually, by the legislature. « 

How different is this policy, from that pursued by the State of New York 
towards the southern counlies. which have, with great difficulty, obtained 
a loan of one tenth of the sum to be given to the central counlies as fast as 
it can be obtained on the credit of the State, while to the southern counties 
it is peddled out in sums of $IOO.OUO, after they have themselves contribu- 
ted a like sum towards the constroctioo of the work 1 Now if the same 
rule be applied to the enlargement and to the lateral canals, the southern 
counties would have less cause of complaint, but their immediate wants are 
passed by with indifference, while the most enormous expenditures are in- 
curred in the central counties in anticipation of the present canal being at 
some future day unable to transpoit all the freight which may offer — the 
remote interests of the forwarders ond the immediate interests of the con- 
tractors and speculators, on the line of the canal far outweighing all conside- 
rations of the honor, duty and interests of the State as concerned in the de^ 
▼elopement of the resources of other than the central counlies. However 
glorious may be considered the day which saw the Erie and Cbamplain 
canals determined on, it will be eclipsed by that which shines on the rejec- 
tion of all aid from the StUe to works, which are avoided by private e» 
terprise, and in the construction of which, individuals will not risk their 
sKDn means — the only never failing test of their sincerity, as well as the in- 
fallible measure of their confidence in the ultimate success of the un- 
dertaking. 

]i tvas well observed, some years since, by Judge Wright, that it required 
''* less oiind" to manage a canal than a railroad, hence the government is 
more competent to conduct the former than the latter. Every traveller 
when carried in a large train of passenger cars, with great velocity, feels, 
his dependance on the skill and judgment of the engine-roan ; hence their pay 
is necessarily liberal,nnd it is worthy of remark, that even in England, there 
is some difficulty in procuring good men, though the wages are very near- 
ly as high as in this country. Now were the southern railraod in the 
bands of the State, it is evident that these situations would be filled by po- 
litical 4)artizaDs, the lives of the passengers placed id jeopardy by their in- 
coihpetence, the business delayed and the rates of toll as high as possible, 
(o Qi^t the heavy additional expenses, arising from the ignorance and in- 
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difference of the temporary occupants of stations wbich are held by a ten- 
«re« the very reverse of that, which would recommend the incumbents to a 
private company-^he making the duties of their stations a secondary con- 
sideration. 1 

It is useless to say, that this general proscription is unnecessary and must 
not be assumed **a priori;" we have 15 years experience in this State to 
the contrary, and are very mtich deceived if the year 1840 prove any ex* 
ception to the rule. This principle, disgusting and degrading as it is, forma 
<one of the prominent features of the times, is daily assumed to be absolute- 
ly necessary to any political party which expects to retain the ascendency^ 
beyond its first period of appotatment, and is justified in political matters by 
men, who would sco^n a similar course fn their own aflairs. The diflTer* 
euce between private and political morality is as strongly marked as that 
between truth and prevarication, between honor and hypocrisy. However 
much this state of things may be regretted, it siill exists, and it is the prov- 
ince of men engaged ia the active pursuits of life to view things as they 
ace, not as they wish them to be or as they ought to be. 

The patronage of the southern railroad aA a State work would be im- 
mense^-Hifarty as much as if she owned nil the steamboats of the Hudson, 
all the packet ^hips of the City, or all the flour mills of the State. The 
number of votes which the railway could command would be as well known 
and as certain as tbe vo^es which the Erie canal has always given to the 
party «n power, and which, we believe, it will continue to do; but, as a 
much higher grade of men is required on a railway than on a canal, tbe 
injury i«flActed on the southern counties, by filling the most import^t sta- 
tions with abject politicians, will be proportionally greater, as well ns the 
l^eneral demoralization which so atrikingly and disgustingly marks the 
caail policy of this State eince tbe completion of the Erie canal. 

Few suppose the State capable of undertaking and completing the south- 
em railroad unless the enlargement be abandoned, which measure no poll* 
tician would dare to advocate — hence the project of making the former a 
government work is nearly hopeless. The southern counties have how- 
ever the power to prevent though not to ^asf any appropriations, and it will 
be by the exercise of this power, and by no other means, that they can ob* 
tain such aid from the State, as united with their own means, energy, 
enterprise and economy, will enable them to complete a railway from the 
Hudson to Lake Erie in 4 or 5 years, while if undertaken by the State, 
and carried on simultaneously with the enlargement, their completion may 
be expected about the same time — a period too remote to have any inter- 
est for the present generation. The true policy of the southern counties 
is, to secure a loan which, with their own contributions, will be mjfi- 
eient to complete a single track, which we have stated might be done for 9 or 
10 millions of dollars. And, deducting private subscription, the loan re- 
quired would be about 6 millions or the probable amount which is to be 
given to a ^mall portion of the inhabitants of the two counties traversed by 
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^he Genestee Valley canal. The southern counties in xrommon with the 
rest of the State must be erentually taxed for the lateral canals, and it 
it much better to pay their proportion by direct taxation than to pay the 
entire deficit in the form of tolls when the southern railroad shall form part 
of the *' system" of State works. A very strong inducement to the canal 
counties to aid this work, would be to continue the present exclusive right 
of the Erie canal to carry freight, which it would then become as much' 
the interest of the southern as of the canal counties to support. Fear and^ 
interest are the only motives which can have any decided inflaence in 
making the claims of the soothern counties respected ; a fair commentary 
on the moral effects of the system of State works in general. 

There is one argument however in fitvor of the policy of making this 
a State work which' we confess our inability to answer, though ihejus- 
iice of the measure may well be questioned, it was observed at Ithaca 
in July last« that the southern railroad would aid the State in enlarging- 
the Erie canal. We have already alluded to the probability of this road 
as a State work, being under the necessity of supporting the *' lateraP ca*- 
nals,*' supposing the Erie canal to meet its own expenses. But, if it be* 
required to hold op the former and to aid in enlarging the latter, we* 
are unable to see the benefits it is to confer on the southern counties, how- 
ever convenient it may be to the rest of the State. 

The Superintendent of the Philadelphia and Columbia railway in hir 
Report to the Canal Commissioners of Pennsylvania/ (Nov. 1838, p. 43.) 
says, *' Unless some authority is recognized to prevent such as will not 
comply with the regulations, from continuing in a situation to violate them, 
it is believed that the State had better pot an end to all connection with 
compmies and take the whole business into the hands of its agents under 
the control of a responsible head. Under such an arrangement, operations 
on the road would be systematized, the public business done with hr more 
economy, and travel and transportation be performed with greatly increaa- 
td satis&ction to the public." 

Here is an admission that the Pennsylvanian plan has not succeeded, 
:and an earnest recommendation to the State to *^put an end to all con- 
lUection with companies" and enter fully into the forwarding business. This 
same officer, in another place, says that the experience of that road has 
ifuUy proved that a railway can be well managed by a State! All the ob- 
jections wiich we have urged against the management of railroads by 
Grovernment are admitted to their fullest extent, and it is proposed to adopt 
the system of private companies, a measure which would be utterly re- 
ipugnantto the people of this State, who have already commenced the work 
jo( curtailing, instead of extending the power of the Government, by abol- 
ishing the auction and t>aak monopolies, and who will not for a moment 
listen to any increase of the patronage or expenditures of the Grovernment 
To derive from a railroad all the benefits, which that species of communi- 
xrstion is capable of conferring, requires a degree of regularity, subordina. 
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tion and discipline, little inferior to that of an army, and it is impdsiriblVto 
«zpect this from meo whose very bread depends on the result of every gfen^ 
•eral election. It would be more to the interest of the Southern Counties to 
build their railroad at their own cost and to manage it well, than to have 
the work given io them and managed in the style of the State railroads of 
Pennsylvania and Michigan. And why should the people of this State 
pappose that their Government is more capable of managing a railway 
than the GU)vernment of Pennsylvania where it is officially announ&^d.that- 
their presont plan is deficient in system, economy and convenience ? The 
mechanical skill of Pennsylvania is at least equal to that of New York> 
and both are very far behind Massachusetts, yet the latter State declines* 
entering on the construction of public works; and may we not fairly con- 
clude that she does so becauseher superior intelligence and mechanical skill 
enable her to see clearly the impracticability of the scheme ? 

The speed also on the Philadelphia and Columbia railway does not ex- 
ceed from 14 to 15 miles per hour, about two thirds of the average velocity 
on the Boston railroads of similar construction, and about equal to tbe or- 
dinary rate of travelling on the Utica railway with the cheap or wooden 
superstructure. This is one of the inevitable results of endeavoring to con- 
duct by mere electioneering agents, a business which requires all the at- 
tention, steadiness, skill and character of the ablest men whom individual 
sagacity can discover and by liberal inducements, permanently retain — 
their opinions on the subjects of religion, politics, metaphysics or the fine 
arts having no connection with the management of works conducted by in- 
dividuals or companies. 

All the railways of Massachusetts -are constructed in the best manner 
with the heavy iron rail, while, in New York, we have only one edge 
rait — on the Long Island railro id. In the foimer State all is lefl to private 
enterprise, but here, the visionary projects of Government, called '* State 
<works," offer the security of the whole population for all the surplus capital 
to be bad on either side of the Atlantic, and thus completely drain the 
sources on which private enterprise depends. Instead of allowing capital 
to seek tL judicious mvesimeni, the State Governments come forward and 
«fl&r iho faith of the State for any sums which can be procured. Tbe cap- 
italist is thus saved the trouble of investigating the merits of the works for 
tbe construction of which he loans his money, and he feels just as sure of 
iiis interest on the money squandered on the Chenango canal, as on the 
money invested in the Erie canal. It is on this account, that our railways 
«re so far behind those Of Massachusetts, where the " faith of the State" has 
only been used to aid, not extinguish private enterprise. 

Experience has shown that the railway cars, and engines must be under 
the control of a single bead, if the full advantages of this mode of commu- 
Dication are to be reaped, and on this account they are denounced as ** mo> 
nopolies.'* They have the privilege, in common with the most trivial 
eovBty roods, of going through any man's property, and for this they are 
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bound by law to carry passengers and freight at fixed rates, hence they' 

have been justly styled the •*poor man's friend." With the so called " free 

system" in use on Canals and Government railroads, the tolh only are fixed 
by law, the additional charge for that part of the business done by indiirid- 
uals being regulated by themselves. This anomalous partuership for the 
transportation of passengers and freight appears to unite the unavoidable 
disadvantages of State works, with the monopoly unjustly ascribed to pri^ 
vate works, for we have seen that the superintendent of the Columbia raiK 
way inveighs strongly against it, and some remarks to the same point, found-' 
ed on the experience of the Erie canal, may be found in the report of tbe 
late Comptroller, (Assem. Doc. No. 4, 1839. p. 25.) 

Railway companies, being necessarily corporations, have come in for a 
share of the animosity felt towards banks, with which institutions they 
have nothing in common except the charter — tbe objects of the foimer be- 
ing toennble an association of individuals to invest their money in forming 
cheap and rapid communications throuohout the year between important 
points, not merely for the sake of dividends, but for the general advance- 
ment of tbe country traversed, by developing its resources and then render- 
ing available its hitherto dormant wealth. This is effected by a combina- 
tion of the latest improvements in science with the highest mechanical 
skill — requiring all the physical and mental energies — in short, bringing' 
into play the highest aUributes of man for the noblest purpose as well as 
the most prominent improvement of the day. We fully appreciate the ex- 
quisite skill and taste of the engravers and the occasional taste of the archi- 
tects of the latter institutions^ but, beyond this unimportant similarity we 
must decline acknowledging even a remote trace of further resemblance in 
their aims and effects, whether soci.il, mor.il or political. 

We will briefly recapitulate the principal reasons which have determin* 
ed us to take ground against the adoption of this work by the State. Th© 
time required for its construction would be much, probably three time* 
greater — the cost would be increased in tbe same r^tio^lhe cost of trans- 
portdtion would be about double, owing to the great capital invested and to 
the reckless and extravagant nranner in which State works are managed — 
reasonable comforts and accommodations are not to be thought of — the. ap- 
pointments will be, as they always have been, given to political hacks — 
when the enlargement has proceeded snfliciently far to absorb the entire 
surp'us of the Erie Canal, the southern railroad must support the lateral 
canals, if the railroad be completed bf fore the enlargement, of which we at 
least have little expectation, being nrmly convinced that, if carried on sim- 
ultaneously by the State, they will not be completed in 30 years — indeed 
we consider the adoption of the southern railway by the State to be the 
most efficient course its enemies could pursue eflfectually to defeat the 
project. 



We are compelled to omit a part of the memorial of the New York and 
Harlem Railroad Company until our next, when we shall give it accom- 
panied by remarks an J interesting railroad statistics. 

MEMORIAL OF THE NEW YORK AND HAIILEM RAILROAD COMPANY. 

To the Honorable the Mayor, Aldermen, and Commonalty of the City of 

New York, in Common Council convened. 
Respectfully Showeth — 

That your memorialists, in soliciting enactments in their behalf, deem it 
proper, in order to guard against misconceptions, to address to your honor- 
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«ble body a memorial, settling forth the views by which they are actuated. 
And IB the performance of this duty, the directors deem it unnecessary to 
advert particularly to the causes which have retarded the full developement , 
of their purposes, and the entire success of their company. They were 
«uch as are generally incident to undertakings of equal difficulty and mag- 
nitude. Their efifects have principally fallen upon the enterprising indi- 
viduals who projected and aided the construction of the work, and upon the 
stockholders who furnished the means. 

The task, however, is now nearly accomplished. The plan which has 
cost so much toil and sacrifice, is carried through to the completion of a 
double track of railway from the City Hall at the Park, to Harlem River ; 
and the causes heretofore operative in creating opposition and multiplying 
difficulties, have ceased, or soon will cease to exeit any material influence. 
This great work, therefore, cannot be dispassionately viewed in all its 
aspects, and its va!ue remain unacknowledged. 

Your memorialists deem it unnecessary to present arguments to prove 
the superiority of railroads over former mod»s of travelling, as they believe 
it already conceded, not only in the United States* where upwards of four 
thousand miles of railroads are now in successful operation, at a cost of 
eighty millions of dollars, but throughout Europe, where they are esteem- 
ed the most desirable mode of travelling, so far as comfort, expedition and 
economy are concerned. 

Your memorialists, therefore, deem it only necessary to examine wheth- 
er there is any cau^e to believe that the city of New York is, in its relations 
with this company, an exception to the system that now meets universal 
sanction and suppoit, both at home and abroad, and especially in our sister 
cities of Boston, Philadelphia and Baltimore; where, it must be known to 
your honorable holy, that railroads have been laid through and across some 
of their most busy and crowded thoroughfares, to the water's ed^e. 

The B^ard have taken great pains to ascertain th^ feelings and opinions 
of the people generally of those cities, and especially those who own or 
occupy real estate along the streets through which the rails are there laid ; 
and so far from finding dissatisfaction, they learn, on the contrary, that 
branches are solicited in streets other than those already supplied ; the peo- 
ple's preference of raib to stages and omnibuses being thus unequivocally 
manifested. 

Will New York, the commercial emborium of this great continent, be- 
come the first and only city to exhibit opposition to the continuance and ex- 
tension of railroads within her limits? — an improvement, too. which ranks 
among the greatest of modern times, and which is destined to produce as 
great a revolution in the conveyance pf passengers on the land, as steam- 
boats have done on the wirter? 

Your memorialists, with their knowledge of the reception of railroads in 
other cities, would respectfully inquire, what are the objections to the exlen- 
aion of the rails of the company, to such points in this city, on the North 
and Enst rivers, as the public and your honorable body may deem neces- 
sary for transporting the inhabitants from one extreme part to the other, 
with despatch, comfort, safety and economy ? Especially, as it is general- 
ly admitted, that time is money, and thaithe attainment of greater speed and 
certainty, amounts in effect to a reduction of expense. 

It will not, at this day, be denied, that the advantages of a speedy con^ 

veyance are often of greater value than the whole charges of transportation. 

But your memorialists cannot conceal from themselves, nor hesitate to 

declare to your honorable body, that so far as they have been able to ascer> 

tain the character of the opposition to the extension of their rails, they be- 
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ieve the greatest objection to be, that which has become common, and we 
may add, popular — the denouncement of all incorporatiooa, as "odious 
monopolies,'' however important to public accommodation. 

It thexefore becomes the duty of the Board of Directors, to examine the 
validity of this objection, and in doing so, they leg respectfully to repre- 
sent to your honorable body, -that they conceive there is cause to believe, 
that railroads, in large and j»opulous cities, form an exception to the gen- 
eral rule, even admitting incorporations, to be ** odious monopolies." 

In proof oi this position, your memorialists feel it necessary merely to 
Befer your honorable body to the mode of constructing railroads — to the 
space they require — to their rapidity of conveyance — to the impossibility 
of turning out to the right hand or to the left — and to the necessity of uni- 
form speed; clearly to indicate the impracticability of their indiscriminate 
use by our cittEena, in the wanner of the canal, the turnpike, and other 
highways. 

If the Board are correct in this view of the subject, the conclusion seems 
irresistahle, that the proprietors of a railroad must be the sole and exclu- 
sive carriers and regulators of the veheicles to be used thereon. 

It follows, that if the city of New York is to enjoy the superior benefits 
of railroads, it can only have them, subject to these conditions. • 

Further, it should not be forgotton, that the rail cars occupy no more 
space on the public street, than would be occupied by any other vehicUs 
used to perform similar duty ; neither should we disregard the important 
fact, that this company are now conveying more than 07ie million, tuo hun- 
dred thousand paisenffers per annum, on a railroad constructed by them, 
and kept in order ct their expense ; by which, it is obvious, that a great 
saving accrues to the city treasury, the same number fo passengers convey- 
ed in stages and omnibuses, subjecting the city to an increased expenditure, 
to keep in repair the pavements over which they would travel. 

Your memorialists would further represent, that in viewing the work 
which this company has constructed, and looking at its present condition 
and probable future usefulness it appears to them but reasonable to inquire, 
who has been the gainer % 

Is it the Stockholder? Is it the Farmer? Is it the Landholder? or is it 
the inhabitaot residing contiguous to the route of the road ? 

In rt-ply to these questions, it b with deep regret that your memorialists 
find themselves under the necessity of stating, that up to the present moment 
the stockholders have never received one dollar of revenue from the com- 
pany, although they have long since contributed upwards of eight hundred 
thousand dollars in cash, toward the construction and completion of their 
present work. 

The expenditures on this road, together with the preparations for using 
it, have amounted to about one million one hundred thousand dollars; and 
the company have been compelled to borrow the amount which was requir- 
ed beyond thai paid by the stockholders — leaving them now in df btto the 
amount of two hundred and fidy thousand dollars. The receipts for fair, 
by the company, will amount, in the present year, ending on the 31st of 
December, 1839, to about one hundred thousand dollars ; being sufficient 
to defrav every expenditure, together with the annual interest upon the debt 
of two hundred and fifty thousand dollars. 

From this statement it is evident that there is no immediate prospect of a 
dividend for the benefit of the stockholders; and having thus far perseverd 
in good faith to complete their great and useful work, and also having con- 
veyed upon the road, from its commencement in 1832, to the present day, 
three millions eight hundred and ten thousand passengers, by the safest 
mode and at the cheapest rate, they consider themselves deserving the fa- 
vorable notice of the city councils. [To be contiaucd ] 
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For the American Railroad Joamal and llechanics' Magatine. 

BROOKLYN, DBCBMBBR, 13tH, 1839. 

Obntlembn : 

The interest that has loQg been roani^ted on the part of the residents 
on the northerly side of the Island for the continuation of the Long Island 
Railroad on the east of Hicksville in this direction, has induced those gen- 
tlemen to have recently a survey of this route made by permission of the 
company, in consideration of the amount of aid proposed to be given by the 
residents on the northern route in the event of its continuation on this side 
of the Island, and my report and estimates on the cost of this route accom- 
pany this commanication which are at your service for publication. 

Very respectfully, your obedient servant, 

Edward Shotwell, 

report on the extension of the preliminary surveys of thb 
long island railroad on the northern route. — to messrs. 
jones, bolton, smith, gardiner, mills, &c., committee on be- 
half of the residents on the northern route. 

Gentlemen : 

I have the honor to state that the examinations and survey of this route, 
have been completed to the extent anticipated by your instructions, and that 
as approximate estimate of the probable cost of graduation and masonry, 
for a single track railway has been based upon the results of these exam- 
inations. As the accompanying drawings and papers will exhibit the de- 
tails, I ofTer the following report as embodying my views on the feasibility 
of the route. 

In conformity with your instructions, the survey of the northern route^ 
has been made from Hicksville, the present terminus of the Long Island 
railroad, through Woodburry, Huntington, and Smithtown, terminating in 
the vicinity of the latter place, where it forms a junction with the present 
located southern route. 

A due examination of the topographical features of this route was made, 
prior to the commencement of the surveys, the results of which led me to a 
conclusion on the necessity of approaching the following points, in the pro- 
jection of the survey of the east of Hicksville, as constituting the only 
feasible route existing on the northerly side of the Island, without too near 
an approach to the main shore, and having in view a connection with the 
present south route, in the vicinity of Smithtown. Cross the turnpike 
near Mr. Hewlett's tavern, and after reaching Carle's point, continued to 
Ketcham's Hill and effect a crossing of the Smithtown branch on the north 
of Me8.«rs. Blydendergh's Mills. 

In accordance with this opinion the surveys that l^ave been prosecuted, 
embrace for the most part one line with its modifications. 

Commencing at Hicksville, a prolongation of the present located line was 
made, of 500 feet on the east of the depot, where a curve of an fasy radius 
was introduced, tq gain a course for the entrance of a valley, about half a 
mile on the south of Woodbury, and four miles distant from the point of 
departure, where another curve of considerable radius but of short length 
was made. The direction then given the line was Carle's Point, which pass- 
ed the summit of this valley as favorably as a tangent would allow of, and 
crossed the Jericho and Smithtown turnpike about lOOO feet on the west of 
Carle's Point. 

After reaching Carle's Point on this line a distance of six and a half milef 

3 
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from Hicksville, a curve of a suitable radius was again made and proIoDg- 
ed into the course of Ketcbam's Hill, a distance of four and a half miles 
from the latter place, when an offset of 200 feet south, was made in order to 
attain the lowest depression of these hills. 

On reaching. this point, the line was continued in the direction of the 
Bmithtown branch, and crossed the turnpike one mile on the east of Corn- 
mack, bat on gaining the vicinity of the branch, an offset of 2200 feet on 
the north was found necessary in obtaining a crossing of the branch at the 
most favorable point for this line, the continuation of which would have 
passed on the south of the mills* and consequently come in contact with the 
mill pond'aod its branches. 

The ofiset here made, terminated on the west of the branch, and ailer 
reaching the opposite side, a curve waa made until I could gain for the 
continuation of the line, an east course, with a view of avoiding the mill 
pond and its auxiliary branches. 

The prolongation of the course, here acquired by the curve on the east 
of he branch did not, however, wholly avoid the branches which flow into 
the mill pond. A circular bend of the swamp, a mile distant from the 
branch, flanks this line on the north, which is quite objectionable, because 
of the necessity of twice crossing the same swamp, and the line travers- 
ins^ a dividing ridge between some elevation above the general surface, on 
either side, an offset of 600 feet north on crossing this swamp was made, 
which, when connected, would entirely avoid it. 

The same pourse was then preserved, crossino: in-advance another swamp 
of similar character but of less magnitude, until it reached the Smithtown 
and [slip road, due south of the Smithtown church in the vicinity of 
Esq. Hubb's, a distance of over two miles from the branch. 

AAer which I gave the line a direct bearing, to gain an intersection with 
the southern route, in the vicinity of Mr. Carman Ferry's, crossing inter- 
mediately Beaver dam. 

The distance from Hicksville on this line, is 20.70 miles, traversing a 
section of country varied in its topography, and encountering obstruc- 
tions in the vicinity of West Hills, that render a portion of the line wholly 
impracticable, requiring a resort to g^radients of 60 feet per mile, and the 
cost of graduation exceeding the limit of a re;isonable expense. But the 
remaining portions of the line could be made subject to the limit of 40 feet, 
about seven miles of which, would require the maximum. 

The second line has its commencement at Hicksville, and has been sur- 
veyed with an intention to avoid, as far as possible, the obstructions present- 
ed by the former line, to do so, it has been found necessary to adopt more 
curvature in the vicinity of Woodbury. 

Prom Hicksville, the projection of this line has been made in the direc- 
tion of the residence of Esq. Jones, for a distance of four miles, where a 
reverse curve, with an intervening tangent of 400 feet occurs, crossing the 
Cold Spring road twice, and turnpike directly in front of Mr. Hewlett's tav- 
ern, and continuing on the north of the turnpike, to a point one third of a 
mile on the east of the loll gate, where the line twice crosses a bend of 
the road, and intersects with the base line in its approach to Carle's Point, 
having intermediately two curves, one of which may be avoided in a loca- 
tion without an increase of expense. 

From Carle's Point, the line pursues the course to Ketcham's Hill, and 
after reaching it, deflects to the south, but pursues a more easterly course 
than the former one, and crosses the turnpike at Gravelly Hill, and the 
branch on the north of Messrs. Blydenbergh's Mills, and at the same point 
with the bt)5e lint, on a tangent of six and a half miles from Ketcham^g 
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Hill, and after heading the branches of the Mill pond, the line deflects to the 
south of east, and crosses the base line near Esquire Hubb's, and continues 
to pursue a straight course with the exception of a slight offset to the south- 
ern route, crossing a bend of the swamp abreast of Smiihtown, and the 
mouth of a valley near Mr. Horn mediens, and ascending the ridge flanking 
this valley on the south, to Brush Plains, which the line traverses to the 
point of intersection on the 15th section of the 3d division of that route, be* 
ing a distance of four and a half miles in advance of the branch. 

The distance on this line from Hicksville is 21*91 miles, and on the 
southern route, 2145 miles, making a difference of 0.46 miles against this 
route. 

The increase of distance to the termination of the first division, properly 
chargeable to this second line, is 800 feet over the former one, and the dif* 
ference of the two lines to their points of intersection with the south route, 
is equal to 1*21 miles. 

The surface of the plains of Oyster Bay, traversed by this line on the east 
of Hicksville, favors very much the construction of the road, the undulations 
of which, are but trifling — the approaching grade, however, to Woodbury, 
amounts to 3009 feet per mile, but becomes less for a short distance in ad* 
vance, when it descends quite rapidly in the direction of Carle's point, the 
line traversing a number of spurs in the progress of its descent to the valley, 
which is more undulating than the plains, in its rear it does not, however, 
present any obstructions to the adoption of easy grades, until the vicinity 
of Ketcham's hi!l is encountered, the passa)?e of which, requires the maxi* 
mum rate of 40 LseU as in the descent from West Hills to Carle's Point, a 
plane of a mile in length on either side, is here necessary to overcome this 
elevation which, is the greatest attained on the whole line, being 265*43 feet 
above tide at Brooklyn, and 1 19 43 above Hicksville, a distance of 11* 10 
miles through the vicinity of Woodbury, will constitute the summit when 
graded. 

The surface of the ground in advance of this former point is favorable to 
the adjustment of easy grades, having a descent towards the Branch in the 
direction of which it soon becomes depressed from the level of Hicksville, 
without again attaining the same elevation. The two last miles in ap* 
preaching the branch require the application of the minimum rates of incli- 
nation, and is the most formidable section on the whole line, descending 
rapidly in. the vicinity of the branch which is but a few feet above tide, and 
has an average width of 900 feet at this point, and apparently aflbrds no bet- 
ter point of crossing, having the same descent in the same distance, and re* 
quiring an increased length of embankment. 

The average cutting necessary in the descent, is about 22 feet, for a mile, 
and the average embankment, about 37 feet In the ascent from the branch 
a grade line of 23.76 feet per mile, is all that is required, and falls belo^v 
this for some distance in advance, until the ascent to Brush plains require 
39*91 feet per mile, for over a mile and a half, this, however, is susceptable 
of much improvement in a location, by pursuing the course of a branch ra- 
Tine which 4vors the direction of the tine, a few hundred feet on the north, 
and the cutting may be somewhat diminished in the descent to the branchion 
a final location. 

Exclusive of the curvature necessary at the points of divercring, there is 
required about 8000 feet of curved line, varying in radius from 2000 to 
4000 feet, and divided into seven curves, about seven-eiehts of which quan- 
tity is located on the first division, extending to Ketcham's hill, and princi- 
pally in the vicinity of West hills, and oti the former line there is about 
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3500 feet of curved line of similar radias, and about an eqtial quantity on 
each division. 

In the crossing of the branch near Smithtown, there will be required a 
bridge of not less than 200 feet span, and the foot of the embankment to be 
protected by a retaining wall, it may, however, be passed on wood work, 
and the cost somewhat diminished by this mode, if hereafter considered neces- 
sary, and the estimate for masonry has anticipated the cost of procuring rock 
of a suitable quality from the opposite shore. That required in culverts 
and drains, can be procured on the Island, suitable for rubble work. 

The embankments on the first division will have a predominance, and on 
the second division, the excavation considerably. 

The quantity of curved line that has been introduced on the first division 
in the vicinity of West Hills is only what is required by the occupancy of 
the same ground. But in my opinion a reduction of that quantity can be 
made much in favor of the character of the road, and without a material 
cost beyond the present route by diverging from Hicksville on a tangent, 
and crossing the turnpike on a curve, and continued in the rear of Mr. 
Hewlett's tavern, and intersect line No. two of this survey, at the bend of 
the turnpike on the east of the toll gate, and from thence become common 
to line No. two with but a slight deviation the entire route, or else attempt 
to gain Carle's point on a tangent, by the curve proposed at the first crossing 
of the turnpike. To encounter the ridge anticipated by the latter line, 
would be attended with a considerable expense, yet might be considered 
practicable in view of the continuation of the main line on this route, with 
these exceptions, subject to future survey. I have no hesitation in recom- 
mending tne route as practicable within the limit of 40 feet for grades, and 
that the estimate will cover the cost of road formation. 

The estimate for fencing, anticipates that portion which cannot be dis- 
pensed with, but if continued the entire route, it will be subject to an increa'se, 
and the estimate of graduation embraces a road way proper of fourteen feet 
in excavations, and fifteen feet in embankments, being the minimum width 
for a single track railway. 

Annexed is a table of grades adopted on this route, the maximum rate be- 
ing fixed at 40 feet per mile, and they will not suffer in comparison with a 
number of our railroads. 

In conclusion, I but perform a pleasing duty in tendering, through you, 
my acknowledgements for the attentions and assistance of the gentlemen 
composing your committee. 

All of which is respectfully submitted. 

Edward Shotwkll, CivU En^neer. 

Huntington, D member lOth, 1839. 

NORTHERN ROUTK. 

Estimate of cost of graduation. First division extends to Ketcham's 
Hill. 1110. miles. 

Clearing and grabbing, 1,580 00 

Graduation, 47,200 00 

Masonry, 7,160 00 

Fencing, 6,425 00 

$62,365 00 I 

Second division extencfa to southern route, 10*81 miles, 
dearin^and grubbing, 2, 160 00 

Graduauon, 64,425 00 

Masonry in bridge and culvert, 15,195 00 
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Sop«^at^uctaI^ 2,200 00 

Fencing, ' 5.600 00 



ltEC*rlTiri,ATtOK. 



Add for turnouts 10 percmt, 15.194 50 

. 167,139 50 

Add for eagiaeenag and Buperintendance, 10 per ct, 16.713 95 

Total cost. •183,853 45 

Equal to 66,391 30 per mile. 

Table of GraditnU of tke Ifortkern Route. 



ReeapiliUaium of Gradet. 
2.007 miles, level. 



0.550 


lerel to lOftet per mile. 


5.100 


iO to 20 " 


2.000 


20 10 25 » 


1.6S2 


25 to 30 " " 


1.800 


80 to 35 " 


8.8S2 


86 to 40 " 
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Description of the Galvanic Telegram at the Great West- 
ern R..ILWAY. — The space occupied by the case containing the machin- 
ery, (which simply stands upon a table, and can be removed at pleasure to 
any part of the room,) is little more than that required for a gentleman's 
hat box. The telegraph is worked by merely pressing small brass keys 
(similar to those on a keyed bugle,) which acting by means of galvanic 
power, upon various hands placed upon a dial plate at the other end ef the 
telegraphic line, as far as now opened, point not only to each letter of the 
alphabet, as each key may be struck or pressed, but the nomericats are in- 
dicated by the same means, as well as the various points, from a comma to 
a colon, with notes of admiration' and interjection. There is likewise a 
cross (X) upon the dial, which indicates that when this key is struck, a 
mistake has been made in some part of the sentence telegraphed, and that 
an *• erasure" is intended. A question — such, for instance, as the following^ 
— "How many passengers started from Drayton by the 10 o'clock train?*' 
and the answer, would be transmitted from the terminus to Drayton and 
back in less than two minutes. This was proved on Saturday. This mode 
of communication is only completed as far as the West Drayton station, 
which is about \3\ miles from Paddington. There are wires (as may be 
imagined) communicating with each end, thus far completed, passing* 
throuo^h a hollow iron tube, not more than an inch and a half in diameter, 
which is fixed about six inches above the ground, running parallel with the 
railway, and about two or three feet distant from it. It is the intention of 
the Great Western Railway Company to carry the -tube along the line as 
fast as completion of the rails takes place, and ultimately throughout the 
whole distance to Bristol. The machinery and the mode of working it» 
are so exceedingly simple that a child who could read would, after an hour 
or two's instruction, be enabled efficiently to transmit and receive informa- 
tion. — Observer. 



Manchester and Birmingham Railway. — Congleton Viaduct. — The 
first stone of the celebrated viaduct at Congleton, on the line of the Man- 
chester and Birmingham railway, was laid with much ceremony on Wed- 
nesday the 26th September. Those of our readers who are interested in 
railway undertakings, know the magnitude of this work ; but by those wba 
do not, the following particulars will be read with interest. The viaduct is 
intended to run in a direction nearly north and south, and will cross the 
river Dane at a point about three chains below the extensive silk mill of 
Mr. Samuel Pearson. It will cross the Newcastle road at a point about a 
chain to the west of the corner of Dane street. In length, the viaduct 
will be 3078 feet, or nearly a mile, 31 feet in width, and twenty-seven feet 
between the parapets; the span will be 60 feet with 20 feet rise. There will 
be 42 arches, which are segments of circles. The greatest height from the 
river to the rails will be 98 feet 6 inches. The bases of the piers are in- 
tended to be of stone for about twelve feet in height above the ground ; the 
imposts and parapets will also be of stone, and the rest of the structure of 
brick. The viaduct will contain about 61,000 cubic yards of brick work, 
and about 586,000 cubic feet of stone work, and is expected to be complet- 
ed in two years and a half The contractors are Messrs. John and Samuel 
Blakely of Manchester. The engineers in chief of the railway are Rob- 
ert Stephenson and George Watson Buck, Esqrs., and W. Baker, Esq., a 
young gentleman of promising abilities, is the assistant engineer of the 
Congleton length — M. Buck stated that the viaduct would be the most gi- 
gantic structure ever attempted in this country — in this kingdom — or in- 
deed in Europe, in modem times. It would be a thousand feet larger than 



New Locomotive Engine. — Items. 23 

the largest bridge of masonry in Europe, which was the Pont du Saint 
Esprit, over the Rhone. It would be more than three times the height of 
that bridge, and it wwild occupy six times its volume. — C. E. & A. Journal. 

New Locomotive Engine ^^Messrs. Peel, Williams and Peel, of the 
Soho Iron Works, Ancoats, have recently turned their attention to the man- 
ufacture of locomotive engines for railroads ; and on Wednesday trial was 
made of their first engine, on the Liverpool and Manchester fine. The 
general form and disposition of the parts of this engine resemble those of 
the Liverpool and Manchester and Grand Junction lines ; the only differ- 
ence being in the mode of working the valves. There are no eccentrics, 
bat in place of them, two spur wheels staked on to the crank axle, driving 
two other wheels of equal diameter placed immediately over them, and 
running in a frame supported by a crank axle, so as to preserve the dis- 
tance between the centres constantly the same, and unaffected by the mo- 
tion of the engine ort its springs. The wheels last mentioned are at- 
tached to a short axle or shaft, carrying at each end a small crank arm, 
which drives a connecting rod attached to the vake spindle. There is like- 
wise a very important and creditable improvement in the construction of 
the striking lever for reversing the motion, which we are unable to describe 
intelligibly without the aid of a drawing. The results of the experiments 
on Wednesday, during a trip from Manchester to Liverpool, with the nine 
A. M. first-class train consisting of seven carriages each weighing five tons 
as reported by Mr. Edward Woods, the superintendent engineer, were most 
satisfactory. On the same day, the engine performed another experimen- 
tal trip, from Liverpool to Manchester, with 25 loaded waggons, weighing 
in the gross, 133 tons 18 cwt 2 qrs. Previous to this experiment, the 
** Soho" had been running a fortnight with passengers on the Liverpool, 
and Manchester line, and during that time Mr. Woods informs us *' no fail- 
ure has taken place, and the trains have usually been brought in before 
their time" — Manchester Courier, 

Alloy of Metals.^-A curious and valuable discovery has just been made 
in the alloy of metals. A manufacturer of Paris has invented a composi- 
tion much less oxidable than silver, and which will not melt at less than a 
heat treble that which silver will bear ; the cost of it is less than 4d. an 
ounce. Another improvement is in steel ; an Englishman at Brussels has 
discovered a mode of casting iron, so that it fiows from the furnace pure 
steel, better than the best cast steel in. England, and almost equal to that 
which has undergone the process of beating. The cost of this steel is only 
a farthing per pOund greater than that of cast iron. 

Simple Remedy to Purify Water — It is not generally known as it 
ou?ht to be, that pounded alum possesses the property of purifying water 
a large table spoonfull of pulverized alum, sprinkled into a hogshead of 
water, (the water stirred round at the time,) will, after the lapse of a (ew 
hours, by precipitating to the bottom the impure particles, so purify it that 
it will be found to possess nearly all the freshness and clearness of the fin* 
est spring water. A pnilfull containing four gallons, may be purified by a 
angle tea spoonfull. — Doncaster Chronicle. 

The receipts on the Charleston and Hamburg railroad, for the month of 
November, amount to $65,000, being nearly 50 per cent, more than was 
ever before taken in any one month. During the period alluded to 15,000 
bales of cotton were brought to market, which is double the quantity re- 
ceived in any previous month, and it is stated that the business of the road 
is DOW carried on with less machinery than was before used. 
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Cbntral (Ga.) Railroad. — We present our readers with tbe 4tli semi- 
annual report of the Chief Engineer — L. O. Rejrnolds, Esq., — of the Cen- 
tral railroad in Georgia ; which shows that that work, at least, is progress- 
ing to an early completion. 

From this report it appears that the same spirit of extortion prevails in 
Georgia, among the proprietors of land, as in many routes in other sections 
of the Union. 

It is surprising, yet true, that many persons owning property on contem- 
plated lines of improvements, are exceedingly desirous to have the work 
pass their doors, until it is permanently located, when they discover as if 
by magic, that it is a great nuisance. 

We would call ihe attention of the readers of the Journal to an article on 
this subject in No. 7 of this volume, by W. R. Casey, Esq^ Civil Engineer, 
which gives a graphic description of this system of extortion. Mr. Casey 
lays it down as a practice^ at least, if not a principle, that damage is usual- 
ly increased in proportion to the benefit to be derived by the individual, 
from the operations of the company — whereas, the reverse should be the 
case. 

ENGINEER DEPARTMENT, CENTRAL RAILROAD, ) 

Savannah, November 1st, 1839. \ 

To W. W, Gordon, Esq., President: 

Sir — The period has again arrived when it becomes my duty to present 
you with a report of the operations of this department, and the condition 
and progress of the work under its management 

At the date of my last report, the grading was under contract to a point 
133 miles from this city, and 1 14 miles of it finished. The contracts have 
since been extended to 136 miles, of which 128 are graded. The line has 
been definitely located and prepared for contract to the Oconee river, a dis- 
tance ol 148| miles. 

The portion of the grading from the summit near Sandersville to the 
Oconee river, has always been regarded by many of our stockholders, as a 
most difficult and expensive part of the road. I take pleasure in assuring 
them that the cost of the excavation and embankment of the nnost expensive 
mile in that distance, will very little exceed $12,000, and the average of 
the 14 miles now ready for contract will not much exceed $5000. 

The superstructure is completed for a distance of 93 miles, and we hope 
to be able to run our engines to the 100 mile station early in the month of 
January. 

By the condition of our late contracts for grading, the contractor is to re- 
ceive in payment 75 per cent in tbe stock of the company at par value and 
the remaining 25 percent in cash — prices at the estimate of the engineer. 
Several applications for further contracts on these conditions have been re- 
ceived, and I am under the impression we shall be able to let as much of the 
work as is desirable the present season, at these rates. 

Most of the work during the past summer, has been in the low grounds 
of Williamson's Swamp, and ahhough the extreme dry weather has been 
very favorable for its execution, it has had the effect of rendering some poT- 
tioo of the line unhealthy. The work has consequently been somewhat 
retarded by sickness among the men. We shall, however soon reach a 
more elevated and healthy country, and I do not apprehend any difficulty, 
hereafter on this account 
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The force at present on the line — consisting principally of blacks, Trith 
a large number of carts and horses, is equivalent to about 500 men. 

The views expressed in my last report on the subject of the employment 
of slave labor, have been much strengthened by the experience of the last 
summer, for had the force employed consisted of whites instead of blacks, 
the sickness and mortality would doubtless have been great. 

The few white laborers employed have suffered much in proportion to 
their numbers. 

We have within the last six months experienced some difficulty, on the 
subject of the tight of way ; but it is to be hoped that time, in more fully de« 
veloping the benefits of our enterprise, will dissipate the prejudices and con* 
yince the judgment of such persons as are honestly doubtful of its advan- 
tages, and for a remedy against those who are actuated alone by mercenary 
motives in their opposition, it is presumed that an appeal to the public through 
the proper tribunals, and in obedience to the laws of the land, asking for 
strict and impartial justice, will result in a righteous decision. 

While on the subject of the right of way, it may be remarked, that m 
every case where a sale of real estate has taken place near the line, since 
the commencement of the work, the price has been much advanced, and in 
some case^ to many times the amount that would have been demanded be* 
fore the road was projected. In some instances the amount paid to the pro- 
prietor of the land for pine timber for the construction of the road, has ex* 
ceded the price that the entire tract would have sold for three years ago. 

In the absence of more extensive experience as to the eflfect of the road 
on the value of lands in its vicinity, that of others similarly situated n^ay 
with propriety be invoked to aid us in our conclusions. 

The President of the South Carolina railroad company in his semi-annu- 
al report of July 10th, 1837, page 10, says — *• To give some idea of the ad- 
vantages derived by those not immediately connected with the company, by 
the passage of the road through so great an extent of pine barren, a moder- 
ate estimate has been made of the additional value of these lands since the 
road was located, and it has been found that the advance within a mile of 
the road, and beyonl the influence of the towns at each end. not including 
any thing within fifteen miles of either extremity, has been equal to the cost 
of the original construction of the whole road." 

" The constant supply of timber for repairs, and wood for consumption, 
gives emplcyment to hundreds on the line — these, and those with their fam- 
ilies enqfagt^d about the road, would, increase the number to thousands who 
have their support from this institution." 

In the location and construction of the road, the most positive injunctions 
have been given to all persons entrust'*d with the management of the opera- 
tions, so to conduv't them as to do the least possible injury to the interests or 
property of persons along the line. 

It miy be further rem irked, that in the commence.nentof the company's 
operations, when it was determined to pursue the •♦southern route" through 
the counties of Bryan, Tattnall, Laurens,, &c.. the almost universal com- 
plaint in the section of country through which the road now runs, was, that 
their interests had been entirely neglected, and the best route rejected — and 
vice ver^a since the southern route has been abandoned, the Same dissatis* 
faction has pr<*vailed throuirhout that region. It was therefore a fair infer- 
ence that the changre would be at least, acceptable to the portion of country 
that is traversed by the road. To what extent our apparently just expecta- 
tions arfitobe realized or disappointed, is not yet fvlly developed. 

I hive recently male an examination of the superstructure througbt>ut 
the line, and am hippy to be able t« report that it is in excellent condition* 

4 
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The advantages of a continuous bearing, bv means of out broad string- 
piece laid flatwise are daily more apparent In colder climates, where it it 
necessary, and even unavoidable that the foundation should be laid so low 
as to be out of the reach of frost, such a bearinc^ might not be admissible ;— 
but in our climate we have nothing to guard against on this score; it is 
therefore, evident that the nearer we lay our foundation to the surface of the 
grade, the more accessible it is for the purpose of repair, renewal or adjust- 
ment 

The objection commonly urged against our peculiar plan of superstruc- 
ture, arises from an apprehension, that the ribbK)n which immediately sup- 
ports the plate rail, will give way and be crushed by the weight of the en- 
f'ine. We have been running burthen and passenger trains over the road 
aily for more than eighteen months and for some time past, from two to 
three trains per day, and with the exception of the renewal of the ribbon for 
a few miles on the lower end of the road for the purpose of substituting a 
diflferent kind of connecting plates, I am confident there has not been one 
tenth of a mile renewed for the whole distance of 80 miles. I have during 
the past summer travelled over a great number of railroads, and have paid 
particular attention to the subject of the cost of maintaining track. I have 
seen no one on which the plate rail is osed that can be kept in repair at a 
smaller cost than ours. Tne sides of the embankments are becominc^ cov- 
ered with vegetation, and will in a year or two be entirely protectea from 
the effect of rains. 

The alli^nment of the road for the distance located, comprises 61 curved, 
and 62 straight lines. 

The curves are all arcs of circles and may be classed as follows : — 



Lenth of Radioi. . ^ Number of CurvM. 


Aggregate distance. 


2.000 feet ^4 


24,359 feet 


2.500 


3 


6.608 " 


3,000 


2 


4.086 " 


3,600 


3 


7,435 " 


4,000 


7 


15.369 •' 


4.500 


2 


4,980 '• 


5,000 


12 


40,472 " 


8,000 


4 


12,984 " 


10,000 


6 


23,405 " 


15.000 


5 


21,916 " 


20.000 


1 


8,374 " 


30,000 


1 


4,620 " 


150.000 


1 

Total 61 


26,500 " 




201,109 feet. 


Total length of curved line, 


38 myites and 469 feet. 


•« •! 


straight line, 


110 " •* 2,591 " 



Distance located 1 48 miles 3,060 

The last mentioned curve of 150,000 feet radius, and about five miles in 
length is, so far as any eflect of resistance is considered, fully equivalent to 
a straight line, at any velocity. We may therefore with propriety state the 
proportion of straight line at two thirds the whole distance. 

The gradients may be classed as follows : 

miles. feet 

Level, 20 2200 

IncliaattoDs of 5 feet per mile and under, 43 1560 



22 


3440 


14 


5180 


12 


940 


8 


2360 


26 


3020 
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over 5 and under 10 
over 1 and under 1 5 
over 1 5 and under 20 
over 20 and under 25 
over 25 and under 30 

Total 145 2860 

The arrangement of the curves and slope grades, is such as to avoid, ex- 
cepting in a few instances, the occurrence of a sharp curve on a heavy grade. 

Water stations are established ten miles apart, or as near this distance as 
the circumstances will permit. At each station is a " turn out*' about 800 
feet in length, to allow two trains to pass each other. It is presumed that 
it will at a future day become necessary to place **turn outs" intermediately 
between the present ones. 

In most instances store-houses will also be erected at the stations for the 
accommodation of the local business — and dwellings for the persons en- 
trusted with the supervision of the road. 

The amount expended on account of the road to this date is one million 
one hundred and eighty-seven thousand seventy-two 55- 1 00 dollars. 

The respective items of expenditure are as follows : 

For grading, including bridges and culverts, $518,463 11 

Superstructure, 137,293 61 

Iron rails, spikes plates, 167,71 1 22 

Right of way, houses and lots, 13,844 50 

Carpentry, 22.480 97 

Smithry. 13.323 63 

•* Negroes, i, .f 922 25 
[ " Locomotive engines ' 40,016 05 

Lumber, . 7^ \ 27,924 32 

Iron for smithry, ^ 17,969 02 

Teams and forage. 18,910 48 

Drayage, freight, &c., 2,974 85 

Repairs of road, 5.836 03 

Implements, 25,886 16 

Railroad cars, 24,886 70 

Depot at Spring Hill, 1 1,030 29 

Brickyard. ' 2,060 25 

Engineering, 92.969 31 

Transportation expenses, 10.964 41 

Miscellaneous expenses, 39,605 39 



II 
It 
«• 
II 



II 
II 
II 
•I 
It 
II 
II 
II 

u 
II 
II 
II 



Total, $1,197,072 55 

From this amount may be deducted for implements, &c., 
on hand, 10,000 00 



Nett expenditure, $1,187,032 55 

Our examinations since the date of my last report, have not developed 
any features in the character of the country, leading me to doubt the suffi- 
ciency of the sum estimated at that time for the entire completion of the 
road, and if the company were at this time in possession of the requisite 
amount of available funds, there would be no difficulty in having the road 
in operation to the city of Macon in eighteen months. 

In our machinery, and transportation departments, we are gradually ad- 
yancing towards the completion of a system commensurate with the ex- 
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tended business that will undoubtedly be attrtctcd by our road. Tbe works 
at the Spring Hill depot, comprising the ereotion of the requisite machine 
shops, engine houses, passenger houses, store houses, offices, &c., have 
progressed with less vigor than would have been desirable, in constquence 
of the difficulty of obtaining a supply of materials, and a sufficient force of 
mechanics during the summer season; no serious inconvenience has result- 
ed from this circumstance. 

In our motive j>ower department, we have 5 locomotive engines, 4 of 
which are in good order, and one under repairs; 4 passenger cars, 13 close 
8 wheel cars capable of stowing from 40 to 50 bales cotton each, 2 bag- 
gage cars and 8 open platform 8 (vheel cars. It Vas supposed this would 
be sufficient to accomodate any amount of business that could reasonably 
be expected, during what may properly be called our first business season 
— while our road is only about half completed and has not yet approached 
within striking distance of the section of country from which we expect ul- 
timately to derive our greatest business. We have, however, been obliged 
to keep every engine and car in constant requisition, for the transportation 
of merchandize fiom, and cotton to the city; and having been singularly 
fortunate in the regularity that our trains have run without accident, we have 
been able to do all or nearly all the business that has offered. 

We are in daily expectation of the arrival from the north, of two addition- 
al engines, two 8 wheel passenger cars, and the requisite machinery for our 
shops. 

Our mechanics will be kept constantly employed in the construction of 
freight C4irs, utitil we have a full complement for any immergency. 

The efiect of the road even at this incipient stage of its operations, on the 
trade and general prosperity of the city, is most rpanifest. Persons from 
remote counties, who have not visited the city before for years, have come 
here for their supplies. We have transported merchandize during the pre- 
sent Ikll for upwards of fifly different counties; and instances have occurred, 
when we have hud in the same train, goods destined for thirty counties. 

In confirmation of a remark in nriy last report relative to tbe healthiness 
of Savannah, is the fact, that amid tbe oreneral prevalence of disease through- 
out a great portion of the southern cities, and in many parts of the country, 
during the past season ; this city has enjoyed an entire exemption from any 
epidemic. No instance is known of a person having contracted disease by 
visiting the city from the country. 

Tbe present season has afforded abundant demonstration of tbe benefits 
that would result from the construction of the contemplated branch road to 
the city of Augrsta. During the past three months, large quantities of 
merchandize have arrived here for that city — while the epidemic prevailed, 
wagoners could not be induced to go there from the head of our road. The 
goods were stored, and with the exception of a portion that have been ship- 
ped to Charleston to go up by the Hamburgh road, are now in store here. 

The unusual drought has cut oflfall communication by the river, and now 
that the sickness is abaiting in Augusta, and the fall business is opening, it 
is almost impossible to appreciate the sacrifices and derangement of busi- 
ness that must result from these circumstances. 

The immense amount of business that would accrue to both cities fur- 
nish a most pressing inducement for the early commencement of the road 
in question. 

I will close this communication with a statement of the business of our 
road for tbe three months ending 31st October. 
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August, 

September, 

October, 



Paascnygerg. Freight. Aggregate. 

No. I Amount. | Dolls. | Cts.| Dolls. |Cts. 



747 
688 
875 



$1464 t45 
1565 10 
2215 50 



2108 
6278 



77 
49 



357 3| 02 



7843 



ll844f 99j 14060 



59 
49 



23l0l$5244 85|$20232| 25|«25477| 10 

I am sir, very respectfully, your obedient servant, 

L. O. Reynolds, Chief Engineer. 

THEORY OP THE STEAM-ENGINE. 

(Continued from page 338.) 
Section II. — Of the velocity of the piston under a given load. 
In the 6th section of the preceding chapter, we have demonstrated that dur- 
ingiall its action in the engine, the steam constantly remains at the state of max- 
imam density for its temperature ; and we have shown that, accordingly, 
when the steam passes, in the engine, from a certain volume M' to another 
volume M equally known, and that its pressure varies in consequence, and 
passes from the known pressure p' to another unknown pressure ^, the 
pressure^ may be determined by the following equation : 

^"M(?+?)-r ■ • • • ^'^ 

This preliminary relation once established, in order to embrace immedi- 
ately the most complete mode of action of the steam, we will suppose an en- 
gine working with expansion and condensation, and with any pressure 
whatever in the boiler. Then, to pass afterwards to unexpansive engines, 
or to those without condensation, it will suffice to make the propper sup^ 
pressions and substitutions in the general equations. 

From what is already known of the proposed theory, the relation we 
seek between the various data of the problem, will he deduced from two 
general conditions: the former expressing that the engine has attained an 
uniform motion, and consequently, that the quantity of work applied by the 
power is equal to the quantity of action developed by the resistance; the 
second, that there is necessarily, equality between the mass of steam expen^ 
ded by the cylinder, and the mass of steam generated in the boiler. 

Let P be the total pressure of the steam in the boiler, and P' the pressure 
the same steam will have on arriving in the cylinder, a pressure which will 
always be less than P, except in a particular case, which we shall treat of 
shortly. The steam then will enter the cylinder at the pressure P', and 
will continue to flow in with that pressure and to produce a corresponding 
effect, till the communication between the hoiler and the cylinder is inter* 
cepied. The arrival of any new steam into the cylinder will then be stop- 
ped, but that which is already there will begin to dilate during the rest of 
the stroke of the piston, producing by its expansion a certain quantity of 
work, which will go to augment that already produced duringthe period of 
the admissioD of the steam. 

P being, as has been said, the pressure of the steam in the boiler, and P' 
the pressure it will assume on reachihg the cylinder before the expansion, 
let 'g he the pressure of that steam at any point of the expansion. At the 
same time let I be the total length of the stroke of the piston, /' the portion 
traversed at the moment when the expansion begins, and X l-hat which cor^ 
responds to the point where the steam has acquired the pressure *. Lastly, 
let a be the area of the piston, and c the clearance of the cylinder, that is 
to say, the vacant space which exists at each end of the cylinder, beyond the 
portion traversed by the piston, and which necessarily fills with steam at 
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every stroke; this space, including the adjoining passages, being represent- 
ed by an equivalent length of the cylinder. 

If the piston be taken at the moment when the portion of the stroke tra- 
versed is X, and the pressure -r, it will appear that if the piston traverse, 
moreover, an elementary space d\, the elementary work produced in that 
motion will he^radX. But at the same time, the volume a (Z'-fc). occu- 
pied by the steam before the expansion, will have become a (X-h«). Hence, 
from the equation (c), indicated above, there will exist between the two cor- 
responding pressures P and «', the analogy 

Multiplying the two members of this equation by a i X, we shall deduce 

» /» V d\ n 
*aiX=«(/'+c)(-+P')5^_-adX. 

This expression will give then the quantity of elementary work produced 
by the expansion, while the piston traverses the space d\] and if the inte- 
gral be taken between the limits I' and /. we shall have the total effect pro- 
duced by the expansion of the steam, from the moment of its being inter- 
cepted to the end of the stroke : viz. 

an expression in which the logarithm is a hyperbolic one. 

This quantity expressing the work performed in that portion of the 
stroke during which there was expansion, if we add to it the effect P' af 
produced during the anterior part l of the stroke, or before the beginning 
of the expansion, we shall have for the total work developed by the steam 
during the whole stroke of the piston, 

^ /n \ C I' /+c ) n 

ail'+c) (- + F) J-^^ + log^^ ;--«;. 

But the engine being supposed to have attained uniform motion, the work 
developed by the mover must be equal to that developed by the resistance. 
Representing by R the total pressure exerted on the unit of surface of the 
piston by virtue of that resistance, or rather by virtue of the divers resist- 
ances which take place in the engine, the work it will have developed in 
one stroke, will have for its expression, aRL We must therefore have 
the analogy 

.(^+c)0+p-)j^ + log^^J_%/=RaZ . . . .(A). 

which is the first general relation between the different data of the problem. 

This equation expressing that the work developed by the power, is en- 
tirely found in the effect produced, it will be remarked ihat, for the analogy 
to take place, it is not necessary that the motion of the engine be strictly 
uniform. It may be composed of equal oscillations, beginning from zero 
of velocity, and returningto zero again; provided the successive oscillations 
be made in equal times, and that the changes of velocity take place by in- 
sensible degrees, so as to sufier no loss of vis viva. 

It must be observed also, that, if in this expression we make /'=/, which 
amounts to supposing that the engine works without expansion, the equa- 
tion reduces itself to P'— R; that is to say, the pressure of the steam in 
the cylinder will, in this case, be equal to the pressure of the resistance 
against the piston, as we have already demonstrated directly for unexpan- 
^ive engines, of which we spoke in the first chapter. 



/ 
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We have just obtained the first general relation between the data and 
the incognita of the problem. Let us now seek a second analogy result- 
ing from the equality be-tween the production nnd the expenditure of the 
steam. If S be made to express the volume of water evaporated by the 
boiler in a unit of time, and transmitted to the cylinder, this volume on 
Teaching the cylinder, transformed into steam at the pressure F\ will there 
become, from the relation already given (a), 

S 

This will then be the volume of steam, at the pressure P', supplied by the 
boiler in a unit of time, in one minute for instance. On the other hand, 
a (I' -he) being the volume of the steam expended at each stroke of the 
piston, if there be K strokes per minute, the expense per minute will be 
Ka(Z'-f c). But expressing by v the velocity of the piston per minute, 

we shall have also t>=K Z; which gives K=7 • Whence the above ex- 
penditure will be 

V a (7-f c) 

/ 

Since, then, there is an equality between the production and the expen- 
diture of the steam, we shall ha^^ the equation 

S Z'-fc 



Z7^=va 



(B) 



n-i-q P I 

which is the second general relation between the data and the incognita of 
the problem. 

Consequently, on eliminating P from the two equations (A) and (B), 
we shall have as the final relation sought, 

l+c 
In this equation the logarithm log -jr^ — is a hyperbolic logarithm. As 

it is known that these logarithms are deduced from those of the tables, by 
multiplying the latter by the constant number 2 302585, or approximatively 

by 2303, the term log . might, for practical purposes be replaced by 

t "i c 

l-\-e 
2*303 log ♦ in which log. would then express an ordinary logarithm. 

V l" c 

But as tables of hyperbolic logarithms are found in several works, and as 
besides, we shall give in the sequel, a table which will dispense from all 
research on this head, we will not here make any change in the formulae. 

This equation is less simple than that which would be obtained in the 
same inquiry, by supposing the steam to preserve its temperature through 
the whole of its action in the engine ; but that supposition, though produc- 
ing ofted but slight difierences in the definitive results of the calculations, is 
not really exact, since it is incontestable that the steam changes its pressure 
during the expansion, and that the experiments quoted above prove that it 
changes temperature in a manner exactly correspondent. The lastfDrmula 
which we have presented, has then the advantage of taking this important 
circumstance into account, and consequently of being more accurate in the 
app1i6atioi». Besides, if in equation ( 1 ) the effect of the change of temper- 
ature be annulled, the formula becomes the same that we have presented in 
the first chapter, supposing the preservation ofthe temperature of the steam. 
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In effect, we have seen, from equation (a,) that after the steam has assam- 
ed in the engine the pressure R, the absolute volume of that steam, which 
corresponds to the volume of water S, is given hy the relation 

S 

On the contrary, when the Ateam is supposed to preserve its temperature, 
the volume varies in the inverse ratio of the pressure. If, then, we call m 
the relative volume of the steam generated at the pressure P of the boiler, 
a relative volume which can be known by the tables already given, it is 
clear that the absolute volume of the steam correspondent to the volume S 
of water will first be, under the pressure P, expressed by i» S ; and that, in 
passing afterwards to the pressure R, this volume will change in the inverse 
ratio of the pressures, that is to say, will become 

^ P 

Therefore to pass from one law to the other, we must write 

S «P 

-=«iS=-; 



n-hqR R 

or, what comes to the same, we must, in th^ formulas already obtained, make 

»=a, and — =i»P. 

Then the equation which gives the velocity, becomes 

i»PS/ 7' . l+e 



tj=- 



(rFI+logT-p^); 



aR 

which, for the case of unexpansive engines, or for /'=/, reduces itself to the 
following : 

__w_PS J^ 

^"" aR ' /H-c 

And this is precisely the equation we made use of in the first chapter, if 
only we neglect in it the clearance of the cylinder c. 

The quantity R contained in equation (1,) is the total resisting pressure 
which takes plnce on the unit of surface ol the piston in the motion. But 
this resisting pressure is evidently composed of three parts, namely, thi^ re- 
sistance arising from the motion of the load, which we will call r; that 
arising from the friction proper to the engine, which we will express by 
(/H-5 r,) calling/the friction of the engine unloaded, and 6 the augmentation 
of that friction per unit of the loadr; and finally the pressure which may 
subsist un the face of the piston opposed to the arrival of the steam, which 
we will represent by p ; the latter quantity p expressing the atmospheric 
pressure, when the engine is without condensation, or only the pressure of 
condensation in the cylinder, when the engine is a condensing one. The 
quantities r,/, p and d, are besides, as well as R, referred to the unit of 
surface of the piston. 

(To be continued.) 



The Menai Bridge is undergoing a complete repair, having sufl^ered 
considerable damage in the storm last winter. Grovernment has granted 
8,000/ , but this is by no meant sufficient. 
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RAILROADS IN CITIES. 

The recent memorial of the Hatlem Railroad Company, to the Corpor- 
ation of the city of New York, praying for leave to extend a branch of their 
railroad throug^h certain streets of the rity, has attracted the ottentio i » f the 
public, and we feel certain that it will be more fairly discussed than on pre- 
yious occasions, when similar propositions have been made. 

From the earliest construction of railroads in this country, there appears 
to have been more or less prejudice entertained against their continuation 
thorough large cities, and consequently, in some cases, at least, important 
roads were suffered to terminate at points far removed from the centre of 
business, and not generally accessable without the aid of carriages and 
omnibusses. The result of these arrangements has, in many cases undoubt- 
edly been a serious injury to the prospects of the work. 

Among the reasons given against granting permisf>ion to lay rails, or 
run cars in large cities are the follouing: — The great danger supposed to 
arise from using locomotive engines, both on account of the fright they are 
uniformly said to give to horses, and the risk of running over persons cross- 
ing the street. In the next place it was urged, that even if horses were 
used, too much of the public highway would be taken up by the rails, and 
that for general purposes, any street so occupied by a railroad, would be 
entirely useless — to the greal injury of the property fronting upon it, or in 
its neighborhood. A third, and to some persons, insurmountable objection, 
was the encouragement offered to a monopoly interfering with the free and 
illimitable rights of citizens. 

At the time that these objections were first brought forward, they were 
considered, by many, as unanswerable, and although great changes have 
taken place in public feeling, and new light has been thrown upon such 
subjects, there are doubtless those who. to this day, continue in the'disbe- 
lief of the propriety of any such arrangements. We had ourselves former- 
ly entertained an opinion unfavorable te any such imagined encroachments 
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upon the public comfort, tafety or rights, bat from an attentive ezaminatioo 
of the subject, and from the resnlts of the experience of several places in 
which ciiy rail roads have been tried, we cannot but believe that there is a 
great balance in favor of this rooJe of transit. Philadelphia and Baltimore* 
as well as New York, had made the experiment some time since, and now 
we believe the practice has become quite general. In this city, which, 
from its great size, furnishes an extreme case, we have had the daily ob- 
servation of the working of the Harlem railroad, and in speaking on the 
subject, we shall refer to the operation of the principle in this case. 

Let us now consider the objections above named and then proceed to an 
examination of the advantages which may be adduced on the other side of 
the question. 

The necessity for the use of a locomotive in streets exists in but few casta 
It is not contemplated by any one, to introduce engines into the very heart 
of populous cities, but as it is proper and necessary to use them in the vici- 
nity of towns and in their less crowded parts, we shall stop to consider the 
difficulties said to be inseparable from their employment The danger to 
be apprehended from frightrning horses, is greatly exagerated, and it is a 
fact worthy of notice, that they very soon become accustomed to the noise 
and unaccountable motion. This every one must have noticed upon a line 
of road which has been for some time in operation. We remember walch- 
^ ing, with no little curiosity and amusement, the various expedients used 
upon the Long Island railroad, to disguise the engine in approaching 
Brooklyn. Among others, a sort of jacket was provided for the bright part 
of the works, and another for the smoke pipe; and for this or other reasons, 
various arrangements of the train were made, the locomotive sometimes 
being behind the cars. After all, it seems to us, that the Worses were as lit- 
tle disturbed by the undisguised engine, at the head of the train, as by any 
other arrangement. In fact, after a while no difficulty whatever occurred, 
and we have seen spirited horses driven along side of the engine ibrsome 
time without betraying any symptoms of fear. The noise of the exhaust 
steam seems to have the most efiect to create terror, but we believe that vari- 
ous contrivances for remedying it have been made. The danger of running- 
over passengers is also much less than is generally imagined, except in rase» 
of wilful carelessness, we might almost say, madness. The perfect control 
under which a steam engine can be kept, at low velocities, renders it far 
superior, as a means of locomotion, to horses in ordinary wheel carriages. 
A locomotive under the guidance of a steady engine-man, is decidedly safer 
than a pair of unruly horses, driven by some dandy who is as ignorant of 
his art, as of managing the steam engine itself — yet who would think of 
excluding the latter from the highway. Moreover, the risk of accident, 
small as it is, is confined to a small portion of the street, which the.engine 
never leaves. , 

As to the objection that railroads are encroachmeats upon the public 
streets, we have only to appeal to experience to answer it. It is found that 
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whea the cars are not paasag, the street is, to all intents and porposes, as 
free and unincumbered, as without the rails — while the cars themselves 
take up no more room than ordinary conveyances^ and not so much as a 
large hay wagon — no one would think of excluding hay wagons from the 
city, yet they not only travel through the streets, but malce regular stands 
of certain parts of the city, to the undoubted inconvenience of many citizens. 
Business of all kinds seems to flourish in the neighborhood of city raiifoads, 
stores and dwellings are Jet for higher prices, and property is permanently 
improved in value, and we feel certain, that no case can be found, in which 
property near such rail tracks, used for constant travels has diminished in 
value. The danger to passengers is extremely small, and much less than 
from ordinary vehicles. 

In answer to the third objection, we do not intend to discuss the question 
of monopoly, coDv4nced, as we are, that a corporation under suitable limitc^ 
tions, is far Jess of a monopoly than a fire engine company, who, in defiance 
of law, and at the peril of life and limb— to say nothing of corners of steps, 
and flag stone— scour not the middle of the street, but the side walks. It 
must be remembered, that in a large city, every means of public conveyance 
must be regulated by law, and the number of carts, omnibusses, porters, 
etc^ limited. Now we have at once a monopoly, and one more onerous to the 
public than a railroad company could possibly be. . Nothing can equal the 
absolute certainty with which all regulations of municipal police, can be 
enforced upon a railroad, while carriages and omnibusses enjoy a mono- 
poly of lawlessness, and in fact, form the greatest nuisances in our large 
cities. 

But a consideration of the other side of the question will open to us a view 
of many real advantages and permanent benefits to a icity from the use of a 
well managed railroad. There can be no doubt that the termination of all 
extensive line of road, in the very centre of a large city, will be a great 
source of increase of wealth. But no such road should be allowed to lay 
its rails within the streets of a city, without opening accommodations to 
that part through which it passes, by lunning freight cars. All the disad- 
vantages that really attach to su :h matters, belong as well to the least tra- 
velled, as to the most travelled road — while all the benefits belong only to 
the latter. Some persons entertain strange notions of public convenience* 
and we have heard those in the councils of our city who were for removing 
the various steam boat landings as far as possible from each other, in order 
that strangers might be compelled to traverse a larger portion of our city — 
for whose benefit? why, for fiat of the hack driver. '1 hi:? sort of reason- 
ing is not unlike that by which we suppose the good people of New York 
(opposed, as they are, to monopolies,) arrived at the propriety of their pre- 
sentcustom, of giving up their residences and taking new ones on the first 
of May — by which cust .m, every one is inronvenienced except the cartmen, 
p* rters, h(.use cleaners, and last, hut not least, landlords, who enjny the mo- 
nopoly of having the remainder of the population at their mercy and there- 
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fore get from them as much as they please and do as little as they can.-^ 
Evan to these scrupulous people a railroad is do longer a bugbear, for while 
it facilitates immediate access to the very cenue of the city— 'instead of 
straining the population through the various streets — it likewise fiicill' 
tates the egress' from the centre to the outskirts and fully returns what it 
had carried in. 

In their memorial, the Harlem railroad company mention a circumstance 
which to us appears worthy of very attentive consideration, vi^: — that they 
are now carrying over one million of persons snnunlly, entirely at their own 
expense, they keeping the street in order and doing their own repairs. I 
we only consider, what it would cost to transport one million of persons by 
omnibusses, (confessedly the most destructive of all vehicles to pavements,) 
we can: imagine the gain of the city. But again, this traffic costs the peo- 
ple less than any other method of conveyance, the fare being at an average 
of about three-fourths or even one-half that of the omnibusses. 

Railroads have justly been called democratic institutions, they are for the 
people, and rich and poor alike derive the advantage from them. In fact, 
the benefit to the poorer classes is one of our best arguments. How many 
laborers, living at a distance from their place of work, can, for a trifle, be 
transported thither, without loss of time or strength. We have no doobt, 
that calculation would show an incredible amount of labor saved in this 
manner to the city in each day. 

We might go on to multiply arguments in favor of that view which 
we have tiken of the question, but our design has been rather to excite 
the attention of others than to exhaust the subject. 

In conclusion we may remark, that from the orderly and accommoda- 
ting demeanor of all attached to the Harlem railroad, we feel convinced, 
that the design^of the company, to afford every convenience to the public, 
will be fully carried out. By the gradual change to eight-wheel cars, a 
saving will arise to themselves, and increased comfort to travellers, and 
we have no hesitation in saying, that if the prevailing spirit is carried oot 
in the management of the company, they will be justified by the amount 
of travel, before long, in resorting entirely to eight-wheel cars. 

We wish the company all manner of success and prosperity in their un- 
dertaking, and hope that they will realise the reward of their public spirit- 
edneas and good management, as they certainly will at no very distant 
period. 

NEW YORK AND HAHLEM RAILROAD. 

By a memorial, the publication of which was commenced in cur last. we 
learn tbatan application is to be made by this company, to the corporation of the 
city for permission to lay a track from the main road in Centre, through Canal 
street, to the Hudson river ; and thereby to accommodate a greater number o^ 
citizens than they are now able to do. We were, we must confess, not a lit. 
tie surprised, on reading the memorial, to find that the company, which has 
labored 90 long, so perseveringly, and at such an enomous expense to con* 
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^rnct a roai by which the people are accommodated, and which may 
with great justice and truth be termed a " Democratic establishment for the 
convenience of the many" — should still ask to be permitted to increase 
their outlay to extend their road, for the benefit and convenience of others, 
under the diacouraging circumstances of their case — to wit, 1st, that the 
stockholders have never yet received any dividend ; and, 2nd, the untiring 
opposition of a portion of this community to the laying of rails through the 
Greets; we were, however, the more gratified to learn their determination 
to continue "onward" in their course, notwithstanding the difEcuhies and 
^prejudices to be encountered and overcome — as they certainly will be over- 
'Come— untij they shall have extended at least one track to the water's edge. 

It is not our intention to enter into a labored argument, at this time, to 
•how the great error, we may say injustice to themselves, committed by 
the citizens in their persevering opposition to the extension of rail tracks 
into the different sections of the city — as we have no doubt of the ulti- 
mate success of the system — a system, which will tend as much to the civ- 
iiizatlon, harmony nnd well being of mankind, even, we had almost said, as 
dhe discovery of the art of printing. We will, however, endeavor to show a 
few of the benefits resulting from the introduction of railroads, and then 
•ask those who oppose them, what may we not eventually anticipate from 
them, if, in 10 years, so much has been accomplished, even in their unfin- 
ished and unconnected zoTk^xixoTt ; and, in the fitce of such opposition to, and 
prejudices against their entering large cities, and thereby forming a con- 
nection with other roads. 

It is not surprising that a portion of our citizens, who sre only one side 
of the picture, should oppose them ; but it is singular to us, or would be, if 
we did not understand the difficulty, of divesting ourselves of pre-conceived 
opinions— often formed without sufHcient knowledge of the facts — to see 
4hose whose business must have been benefitted by the extension of a line of 
tracks, petitioning for the removal of the very means which brought cus- 
tomers to their door; the removal of which will most certainly turn 
them in another direction. It, howei'er, only adds one more to the numer- 
ous instances in which we see people mistake their own interests, and which 
they only appreciate when too late to be benefitted by the knowledge. 

It may, perhaps, in the present mode of laying the rails, be objected to them, 
that they incommode other vehicles in crossing the tracks; and also that 
they now interfere with the stages, and will eventually interfere with 
the cartmen — and, therefore, should not be extended to the rivers, 
nor be permitted to connect with other roads. So might it have been object- 
ed to the introduction and use of carts, that they interfere with the porters 
and hand cartmen ; and to the stages, that they took passengers from the 
hackney coaches. These latter, however are objections not sustainable, as the 
•streets are not designed alone for carts, stages, and coaches; nor have cart- 
men any exclusive right to the carrying trade in cities; nor stages and 
Iiackney coaches to the carrying of passengers ; but the greatest good, and 
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convenience of the greatest narnber of people, and amoont of bdyiness 
should in this, as in other matters, be consulted as far as may be, by giving 
people a choice in the mode of doing their own business in their own %vay ; 
and especially for the convenience of travellers, who ought not to be com- 
pelled to employ an extra conveyance, and be sohjfcted to the extortion 
and abuse of hackmen, as is too oflen the case in large cities, to get from 
one railroad and steamboat to another — and as to the former, the mode <tf)ay- 
ing the tracks that will beyond all question be improved so as to permit 
carriages to cross them without difficulty. 

It is also true, at least so far as we have been able to ascertain, that railroads 
for transportation and travel have in all cases added to, instead of detracting 
from the business of carts and coaches — by increasing to an astonishing 
amount, as will be seen, the business of cities; and it appears to us that in- 
stead of being a disadvantage, their extension will be a great anddirect ad- 
vantage, by increasing the quantity, and at the same time, reducing the av- 
erage distances to which the loads are to be carried on carts, thus enabling 
the same force to accomplish more useful effect. 

We will not, however, attempt here to argue the question, but give the 
remainder of the memorial to which we allude, together with some interest* 
ing railroad statistics which were selected for the last number but excluded 
by other articles. 



MEMORIAL OF THE NEW YORK AND HARLEM RAILROAD COMPANY. 

(Continued from page 16.) 

Your memorialists, therefore, most respectfully pray your honorable body 
to grant this company permission to continue their rails from Centre street, 
through Canal street to the North River. 

Your memorialists would here remark, that if this privileg^e be granted 
to the Harlem Railroad Company, they are convinced it would greatly ben- 
efit every portion of the island, and particularly a large massofdaily labor- 
ers ; nor should it be forgotten, \hat the advantages it confers will be com- 
mon to all classes of our citizens, of every lot and condition in life. Fur-^ 
iher, to use the language of Chevalier de Gerstner» a distinguished engi- 
neer of Austria, who speaking of the Belgian railroads called them ** a pop- 
ular, democratic establishment, receiving the approbation of the people and 
every intelligent man." 

It is indispensable that residents far from the centre of business, should 
be able, in a cheap and expiditious manner, to reach their places of trade. — 
The lower part of the city is constantly changing from dwelling houses to 
stores; and as this change takes place, the inhabitants, together with the 
increase of our population, are compelled to remove either to the upper part 
of the city, or to the adjoining towns and villages. 

The island is narrow, and your honorable body accommodate with fer- 
ries, almost an unlimited extent, those who reside in places beyond your ju- 
risdiction, and who ofien, tothe'inconvcnience of the commerce of the city, 
have grpat facilities for coming into and leaving it, and who are exempted 
from personal taxes, and many Other burthens ; while sound policy would 
seem to indicate that the most approved modes of conveyance should be 
adopted for traversing our city, from one extreme pointto the other, present- 
ing for public use, attractions equal, at least, to those offered by our neigh 
bors of Boston, Philadelphia, Baltimore, Brooklyn and Jersey city, and 
thus, by affording inducements to the inhabitants of neighboring states to 
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remove within our preoincts, augmenting our population and wealth, and 
contributing to the expense of the city government. 

BSt, in addition to all this, it should be borne in mind, there are other, 
and, perhaps, stronger .reasons in favor of the extension of our rails, to the 
North and East rivers, where ample accommoda^ou may be afforded for 
ail commodities intended for exportation. 

Your memorialists believe that this road is but the first link in the main 
chain of that mighty and measureless system of internal communication, 
which, connecting with the New York and Albany Railroad, commencing 
by its charter, at the termination of our own work, and branching through- 
out our State, throughout New England, and to the whole interior of the 
Great West, will be rendering those immense inland communities tributa- 
ry to this State and its metropolis I 

This, then, opens other and wider prospects of incalculable value. — 
Where must all the passengers borne on all these gigantic avenues of in- 
ternal communication be finally concentrated ? Will not the surplus pro- 
ductions of this vast interior, be poured into this, its great commercial em- 
porium? 

An 1 will not this, our city railroad, become the first section of that great 
central avenue through which these rich streams of agricultural and man- 
ufocturing productions are destined to flow, not only for the use and benefit 
of our own citizens, but millions for export to other Slates and other na- 
tions? Surely, then, your honorable body cannot but feel the importance 
of allowing our railroad free access, at the most eligible points, to that 
ocean, where these innumerable commodities of our country may be borne 
to every clime. 

If this view of the future usefulness of our work be correct, and your 
memorialists cannot doubt it, our road does not merit the resentments, jeal- 
ousies, and sectioiial prejudices sought to be excited against it. On the 
contrary, the work, completed by individual enterprise, unaided hy the fiinda 
of the state or the nation, forming the first link in the stupenduous chain of 
our magnificent system of internal improvements, and. p^rhnps, the most 
difficult and expensive of the whole series, deserves the countenance and 
support of every liberal and enlightened mind. 

In conclusion, your memorialists believe, that a simple reference to the 
unexampled extension and macthless prosperity of our city as the triumph- 
ant result of a free water communication with all parts of the world, fur- 
nishes an irrisistible argument in behalf of an equally free railroad commu- 
nication, as scarcely less essential to individual and general prosperity. 

By order. 

Samuel R. Brooks, 
Prendent of the New York and Harlem Railroad Company, 

New York, December 2nd, 1839. 



DUBLIN AND KINGSTON RAILWAY. 

The Dublin and Kingston railway is a passenger railway only, yet it » 

proposed to bring it into the city, even to and above the river, and to do so, 

it is proposed to remove nearly 40 houses. 

This is, at present, wholly a passenger railway, about 6 miles in length. 
The public road traflSc, previous to the construction of the line, was car- 
ried on principally by cars, besides which, there were many private car- 
riages, saddle horses, and other conveyances. To ascertain the amount of 
Previous traffic, persons were employed to note the number which passed 
Etween six o'clock in the morning, and nine o'clock at night, for 37 weeks. 
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t. e., from the 14th of February to 30th October, and the result was, S9,* 
256 private carriages^ 5,999 hackney coaches, 113,945 private jauntioff^ 
cars, 149,754 public jaunting cars, 20,070 gigs, 40,485 saddle hor8es,^aiia 
58,297 carls. 

From the amount of general traffic, thus ascertained, the estimate of 
probable railway traffic was made up on public cars only, viz : — 

37 weeks, 149,754 cars 

15 weeks at same rate, 60,711 > 45533 

Deduct 25 per cent, fo rdifierence of season, 1 5, 1 78 ^ ' 

■ • 
Number of cars, 195,287 

Allowing four persons to each, 4 

Annual number, 781,148 

Estimated increase, 390,574 



Total 1,171,722 

Which, at 6d. each, amounts to an annual revenue of 29,293/. 

The actual numbers conveyed since the opening, December, 17th, 1834» 
have been. 

Passengers. £ «. d. 
From December I7ih. 1834, to March Ist, 1835. 136,829 4,177 9 8 

From March 1st, 1835, to March 1st, 1836, 1,097,971 31.130 6 8 
From March Ist, 1836, to March 1st, 1837, 1.184.428 31,901 5 10 
The general daily averas^e number of passengers being about 3000. 

BRUSSELS AND ANTWERP RAILWAY. 

The Brussels and Antwerp railway also is used mostly for passengers, and 
has establishnd the truth of the remark that the establishment of railways 
is for the convenience of the people, by increasing the number ot passen- 
. gers the first year, from 80 to 563,000, and the 2nd year to 872,000. 

This is a union of two lines from Brussels to Mechlin, di>tance about 13)- 
Ensflish miles, and from Mechlin to Antwerp, about 14f English miles. 

The total number of passenirers carried on the load between th^ two ex- 
tremes, was about 80,000 annually, conveyed in from 15 to 20 diliigences^ 
besides canal passengers, the nuniber of which is not stated. 

The line from Brussels to Mt'chlin was first opened 7th May, 1835 ; and 
the number of passengers conveyed by it to the end of Aprid, 1836. was 
563,607; and from the first of January, 1836, to 3lsi December. 1836, the 
number conveyed amounted to 872,893. 

The other part of the line, from Mechlin to Antwerp, opened Mny 1st, 
1836, and from that time to August I5th, the number of passengers (long 
and short stages) was 369.452; and from August 1st, to October 31st, 256,- 
673, making a total of 626,125 passengers, of which 187.233 traversed the 
whole distance, r The remaining part went only to intermediate stations. 

Similar results are witnessed here, and yet we Gnd a few ef the peopU op, 
posing the extension of the tracks in this city, because they say it is a "mono|)- 
oly !" — true it may be termed a monopoly, not, however, for the benefit of 
the stockholders, who have not in seven years received a penny of divi- 
dend, but the monopoly is to the poor man, the business man. the infirm^ 
and the indolent, who can ride 2 mil^ for 6i. every five minutes, from 7 

A. M. to 8 P. M. 
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In other cities, railroads are extended through different streets to the 
water; there are turnouts for the purpose of permitting the cars to pass di- 
rectly into the store houses to load and unload, so that the greatest benefi- 
cial effects may result from the least labor. Thus it should be, and thus it 
will eventually be here, when the real advantages of this mode of commu- 
nication are better understood, and duly appreciated. The greater the op- 
position of the few, the more certainly will the people— the multitude whose 
coQveniece they are — require their extension, not only through Canal, but 
through other streets also to the sivers. 



INTERNAL IMPROVEMENTS OF NEW YORK. 

Id the enlargement of the Erie canal, two leading objects were proposed 
to be obtained^ 

1st. To accommodate the supposed great increase in trade, 
2nd. To cheapen transportation. 

The Erie canal was originally constructed forty feet wide upon the sur- 
face and four feet deep. The locks fifteen feet in width, and nint^ty feet in 
length, inside measoremetit, with an average lift, a little less than eight feet, 
and capable of being navigated by boats carrying 50 to 60 tons. According 
to the plan for the enlargement, the dimensions of the canal are to be in- 
creased to seventy feet in width, at the surface, and seven feet in depth, with 
locks, seventeen feet in width and one hundred and ten feet in length in the 
chamber — ^the lifts of the locks remaining nearly the same as originally e8« 
tablished, viz: — a little less on the average than eight feet, and capable of 
being navigated by boats carrying from 100 to 150 tons. 
The original cost of the canal did not vary much from 98,000,000 

Since its completion (in 1835.) about $400,000 hasbeert e^cpend- 
ed annually in repairs and superintendence, nearly one-third 
of which has been appropriated towards making the canal 
better than it originally was; that is, in the erection of new 
bridges — the raising and rebuilding old ones in a more per- 
manent manner — the widening and rebuilding aquaducts, 
and wastweirs — the construction of inside slope or protec- 
tion walls — the widening and deepening the channel, &^. — 
amounting in all probably to $2,000,000 

Total cost of the Erie canal, at the time of commencing the 

enlargement, $10,000,000 

It is now proposed to expend in making the enlargement 
throughout the whole extent, viz : 363 miles, according to 
the estimate rendered last winter to the Legislature, nearly $25,000,000 

The first estimate for the enlargement, was $12,500,000 near- 
ly. In making this estimate the great difficulties of the un- 
dertaking were not fully comprehended. The second was 
in like manner defective, though, approaching nearer the 

6 
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truth. Unless the plan shall he materially changed, the cost 

will, in all probahility, exceed the last estimate, by $5,000,000 

Making a total of $30,000,000 

It is obvious, that the benefit of this improvement cannot be 
fully realised until the canal is enlarged throughout its whole 
extent. At the rate at which the work has thus far progressed 
it will occupy full ten years. There should, therefore, be 
added to the above sum the interest on money expended 
from year to year, until it is completed, which cannot well 
be estimated at less than 9 1 0.000.000 

Total cost of the enlargement, $40,000,000 

To which add the original cost of the canal, which is merged 
in the enlargement as above stated, $10,000,000 

Gives a total of $50,000,000 

which the Erie canal will cost the State when the enlargement is com- 
pleted on the plan contemplated. 

By the aid of the steamboat tax, the auction tax and the salt tax, the ori- 
ginal cost of the Erie canal has been provided for. Without this extrane- 
ous aid, the canal, with its boasted business and revenue, would barely have 
paid the interest oa its cost, repairs and superintendence, and the State 
would BOW have been in debt for an amount equal to its cost This asser- 
tion will doubtless surprise many, but it is nevertheless true, that if the 
Erie canal had depended upon its own revenue for the liquidation of its debt 
and payment of the expenditures necessary to keep it in operation, it would 
now have been in debt to an amount equal to its original cost For the 
proof of this, seethe report of the comptroller, January, 1839. 

It is now the intention to add to the cost of the Erie canal nearly $40,* 
000,000, in efiecting an enlargement of its channel, which expenditure we 
shall demonstrate is not required by any reasonable anticipations of the in- 
crease in trade, which will necessarily pass upon it ; and not warrented by 
any other advantages which are likely to accrue from it 

From the completion of the Erie canal to the period when the enlarge- 
ment of its channel was contemplated, viz:— -tin 1835, the increase in the 
amount of transportation had been rapid, exceeding very greatly all pre* 
vious calculations. Upon the eastern portion of the canal where the press 
of bueiness was the greatest, the number of lockages were very nearly 
equal to the capacity of the locks, and hence the apparent necessity of some 
further provision for the anticipated increase in the business either by donb' 
ling the locks, or by an enlargement both of the locks and the channel of 
the canal. 

This anticipated increase in the trade has not since been realised. By 
the comptrollers report, above referred to, it appears that the number of torrs 
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of freight coining to tide water on the Erie canal for the four past years is 
as follows: — 

1835 753.191 tons. 

1836 696.337 " 

1837 611,781 " 

1838 640,481 *• 

From which it appears, that the tonnage for 1838 is ahout one-sixth lers 
than for 1835. 

The preponderance of the trade on the canal is in the direction of tide 
water, in the ratio according to the report just referred to, of 4^^ tons de- 
scending, to one ton ascending. There is consequently no necessity for an 
enlargement of its channel to accommodate the ascending trade or that go- 
ing west. 

The descending trade is composed mainly of the productions of the "for- 
est" and ** agriculture." 

The numher of tons ofthe former coming to tide water in 1835 was 
540.202, in 1838 it was 400,877. showing a decrease of 139,325 tons— the 
number of tons ofthe latter in 1835 was 170,954, in 1838 it was 182,142 
showing an increase of only 1 1,188 tons. That is. the increase in the ag- 
ricultural products for the four years mentioned was only one fourteenth 
part of the decrease in the products of the forest for the same time. In this 
proportion it will require, at least, fifty years for the increase in the agri- 
cultural products to equal the falling off in the products ofthe forest iafour 
years ! Should therefore the latter continue to decline in the same or even 
a less ratio than heretofbre the canal, instead of being more, will for some 
years to come, be less crowded than it has hitherto been. 

That there will be a considerable falling off in the product of the foresti 
there is little doubt. The whole number of tons of every description of 
freight coming to tide water in 1838, was 640,481, of which 400,877 tons 
or nearly two thirds was from the forest and composed almost wholly of 
timber, boards, scantling and ashes. These, therefore, so far as tonnage is 
concerned, are now the promment items of transportation upon the canal. 

All ofthe more valuable timber within reach ofthe canal is nearly re- 
moved, and will not be replaced any considerable portion of it, by a sec- 
cond growth. This is strictly true of the pines, hemlock, spruce and tam- 
arack, which constitutes the bulk ofthe timber conveyed to market. 

In addition to this, lumber of various descriptions has already attained 
a price in market, owing to its scarcity, which brings it in competition 
with the timber from the Carolinas, Georgia, Maine, and New Bruns- 
wick. From the first named States is now obtained a large portion ofthe 
more valuable timber used in house and ship building in the City of New 
York. Much of the timber used in the construction of railways in the 
northern States is also obtained from the same source. The portions ofthe 
State of New York in which any considerable amount of timber is to be 
found are the northern and south-western. That from the former finds i^ 
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rery direct route to market through the Champlain canol. Thnt from the 
latter, in consequence of the cheap descending navigation of ihe Alleghany 
and Ohio rivers passes off in that direction — and what will surprise many 
who are not conversant with the course of business in that section of the 
country, is used to a very considerable extent in the construction of build- 
ings in Indiana and Illinois. 

Those who are acquainted with the business upon the Eric canal know 
that there is a very great difference in the tonnage or transportation on its 
eastern and western divisions. From Albany to Buffalo, the tonnage may 
be said to decrease almost in an arithmetical ratio. The extreme western 
portion of the canal is in fact in a similar condition as it regards business 
with the lateral canals, compared to them, it is like the spindle-top of a tree 
compared to its branches. Much has been said of the unproductiveness of 
the lateral canals,but the fact seems to have been overlooked that the west* 
em portion of the Erie canal is open to the same objection. The Oswego 
branch, terminating -at Lake Ontario, is 38 miles in length. The esti- 
mates of cost and reports of the Comptroller show that the nelt receipts from 
(his branch from the business passing upon it, are greater, compared with 
its cost, than the corresponding receipts, from an equal extent of the extreme 
western portion of the Erie canal terminating^at lake Erie. By this state* 
ment we do not mean to be understood to say that the business is the 
greatest on the Oswego canal, but that relatively to its cost, the nett receipts 
are the greatest and hence the most profitable. That the business upon the 
Erie canal is much the greatest on its eastern than upon its western sections 
is evident from the fact already adduced, that two thirds of the tonnage de- 
scending to tide water, is the product of the forest, nearly all of which, by 
reference to the Comptroller's report, is brought to the canal east of the 
Seneca river. The points where most of the lumber is received are at the 
junctions with the Cayuga and Seneca and Oswego canals and with the 
Oneida Lake canal near Rome. 

West of Montezuma or Syracuse the Erie canal is far, very far indeed 
from needing enlargement to accommodate any anticipated increase in the 
trade upon it. This part of the Erie canal embraces an extent of about one 
hundred and ninety miles, or more than one half of the whole extent of 
the canal. 

The estimated cost of the enlargement of this portion, not having the re- 
port at hand to refer to, cannot be stated with precision, but it can not, it is 
imagined, vary much from about three-eighths of the whole cost, or accor- 
ding to what is shown above, about fifteen millions of dollars. The expen- 
diture of this sum will not, as in the case of the construction of a new work 
enhance the value of .real estate, and other property in its vicinity. It is in 
fact, a work most completely of supererogation, not needed for the purpose 
designed, and will, if persisted in, serve only as a monument of the folly of 
its projectors and advocates, and prove a cause of deep and lasting regret 

Other reasons may be adduced why the enlargement of the Erie canal 
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is not required, to accommodate the prospective btisiness upon it These 
with our remarks upon the efiVct of the enlargement, in reducing the cost 
of transportation, will be reserved for another communication. 

Fulton. 



The following legal opinion, as to the right of the Common Council to 
permit the laying of rails in the streets, will be found both interesting and 
useful. 

CASE FOR COVNSKL. 

The Board of Aldermen of the city of New York, at their meeting on 
the 30th December, 1839 passed the fcllowing resolution : 

By Alderman Purdy — Resolved — That the Counsel of the Corporation 
report to this Board, his opinion upon the right of the Common Council to 
permit the Harlem Railroad Company, or any other chartered company, to 
use the centre of the public streets for private purposes and individual gain, 
80 as in any respect to abridge the use of the public therein. 

The resolution passed by the Board of Aldermen upon which I am de- 
sired by the Harlem Railroad Co. to give my opinion, purports to inquire 
whether the Common Council have a right *' to permit the Harlem Rail- 
road Company, or any other chartered Company, to use the centre of the 
public streets for private purposes and individual gain, so as in any respect 
to abridge the use of the public therein." 

If I should confine myself to answering this inquiry in the shape in 
which it is put, I should probably say that the Common Council have no 
such right. But it is obvious that the language of the resolution does not 
reach its own purpose and such an answer would therefore be illusory in 
respect to the inquiry really meant. 

This resolution by coupling the Harlem Railroad Company with "any 
other chartered company," assumes that in respect to using the centre of 
the public streets, the privileges of all chartered companies might he alike, 
which neither follows as a matter of course nor is legally true ; and by de- 
signating that use to be for private purposes and for individual gain, it 
begs the very question upon which the determination of the matter rests. 

I presume the object of the resolution was to test the right of the Com« 
roon Council to permit the Harlem Railroad Company or any other char- 
tered Railroad Company, to lay raib and run cars over the centre of any 
public street; and in this view of the subject I have no hesitation in saying 
not only that the Common Council have such right, but that if (ail things 
considered) they should deem that public convenience would be promoted 
by such permission it is their duty to grant it. 

The character of a chartered railroad company in respect to the public 
or private nature of its purposes admits no longer of a question. Those 
companies belong to that class of corporations, such as turnpikes, fer- 
ries, canals and bridges, when the uses are all public, although individuals 
may be benefitted. The general principle that all such enterprises Me for 
public use and accommodation, although undertaken and conducted by pri* 
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Tate corporations, or even by individuals, has been repeatedly decided both 
in the State Courts, and the Supreme Court of the United Slates ; and in this 
State that principle has been extended to chartered railroad companies by 
the Court of Chancery in the case of Beekman vs. Saratoga Railroad Co., 
3d Paige, Rep. 45, and by the Supreme Court in the caseof Bloodgood vs. 
Mohawk and Hudson railroad Co., 14th Wendell, Rep. 51. In those cases 
Che right of railroad companies to take private property on making just 
compensation against the will of the owner, was fully and ably discussed ; 
and that right was established on the ground that such comps^nies are in- 
corporated for public convenience. The question of private or individual 
gain (or possibly loss) has nothing to do with the subject. It is merged in 
the consideration of public benefit. 

I therefore take the following grounds : — 

1st. Railroads are made and conducted by chartered railroad companies 
for the purpose of affording better accommodation to ^he public for travel- 
ling and transporting property from place to place, than they could other- 
wise enjoy. 

2d. The very end for which streets are laid out, is that the public may 
have the greatest facility for such travel and transportation of property, by 
such modes of conveyance as may best answer the purpose. 

3d. The power of regulating the use of the public streets of this city 
rests with the Common Council, and they are bound so to exercise that 
power as that the public may derive the greatest amount of benefit from 
such use. 

From which I draw this conclusion ; that if the public will derive a 
greater amount of benefit or convenience from having a railroad in oper- 
ation through any street, than they could enjoy without it, the Common 
Council have clearly a right to allow a chartered railroad company to 
make and conduct one through such street. It is within the compass of 
Iheir duties so to do. 

The resolution supposes that such use of a street by the railroad com- 
pany may in some respect abridge the use of the public therein. 

This is a point upon which any one may from observation or experi- 
ence form his own opinion ; but be it as it may, it cannot effect the question 
of the right of the Common Council although it might influence their dis- 
cretion in the exercise of such right. 

The power of regulating, necessarily carries with it the power of abridg- 
ing an indiscriminate use of the street. What is the effect of the ordinance 
requiring carriages, &>c., to keep on the right hand side, but to abridge and 
limit the use of the street ? If the Common Council have no authority to 
restrict the public in the use of the streets, what right have they to lay off 
side- walks for the exclusive use of foot passengers and prevent carts and 
carriages from coming therein ? 

The answer to all this is, that the convenience, comfort and safety of the 
public is protected and promoted by such restrictions. The greatest good 
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is thereby afforded to the greatest number, and to attain this, the particular 
inconveniences of the few must be disregarded. If public health or con*- 
Teaience should dictate the expediency of making a canal for boats in the 
centre of a public street, (as was at on6 time the project for Canal street,) 
surely the inconvenience which a portion of the inhabitants might suffer 
from being deprived of the power of crossing at any part of the street, and 
travelling over the centre of it with carriages, could not prevail against the 
advantages to the whole as a community from such a measure. 

It all results, then, in this — If the advantages to be derived by the com- 
munity from the use of a railroad in any street of the city^ should prepon- 
derate over any public disadvantages with which such use might be attend- 
ed, it is the duty of the common council to give their consent to such use; 
if otherwise, io withhold it. The matter does not involve a question of 
right on the part of the common council, but presents one for their judg- 
ment and sound discretion. 

R Emmet. 

Jan, 6, 1840. 



The following extracts from the 2nd report of ihe British commission on 
a general system of railways in Ireland, "on the influences of railroads 
in developing the resources of a country," are so true, yet so little under- 
stood by the multitude, that we give them a place in the Journal, with the 
hope that they may find their way into some of the daily papers of this 

city, and thus reach those who ought to understand the subject better than 
they now appear to. 

ON THE INFLUENCE OF RAILWAYS IN DSVSLOFINO THE RS80VRCS8 
OF A COUNTRY. 

Experience testifies that increased facilities of intercourse between dis- 
tant places, and more especially between sea-ports, and the interior of a 
country, are among the most effective means of extending civilization, with 
its attendant lights and benefits. Together with the opportunities of com- 
munication, a desire to take advantage of them is diffused, and this readi- 
ness will be more decided, and the important results to be expected wiM fol- 
low more promptly, in proportion as the means thus presented shall com- 
bine security with convenience, and despatch with both. 

The proofs and instances which sustain this assertion are not confined to 
the case of any one country or district; although they are more observable 
in communities where the resources of wealth and commerce, already pos- 
sessed by the inhabitants, enable them to turn every advantage, as it arises, 
to immediate account. In England, wherever new channels of communi- 
cation have been opened — either between different parts of the interior, or 
the interior and the coast, or between different sea-ports one with another, or 
with other countries — these opportunities have invariably been embraced 
without delay ; and the changes so produced have been, on that account, 
the more striking. In less favored countries, the ability to profit by the oc- 
casion does not always exist, but must be acquired by aegrees ; consequent- 
ly, imppovement also will be gradual, and its first m^ifestations the more 
tardy. , 

The degree to which intercourse is noi merely promoted but actually 
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created by the &cility of accomplishing it, could be scarcely credited, but 
for the numerous and authentic examples which establish the fact. The 
omnibus traffic, of modern introduction, between diflferent parts of Lon- 
don and its principal suburbs, is a familiar instance which immediated- 
suggests itself. There is a constant succession of those conveyances, to 
and fro, through all the leading avenues and streets of the metropolis, and 
their number is increasing daily : yet, in addition to these frequent means 
of t/ransfer from east to west, small steamers are continually plying be- 
tween Westminster bridge, Hungerford market, Dyer's wharf, and the 
Surrey side of London bridge ; by which many thousand persons are with- 
drawn every day from the omnibus traffic ; while below London bridge the 
number of passengers, by steam vessels, down the Thames- -also an in- 
troduction of recent date — amounts to several millions in the year. 

We learn that each of the two Greenwich steam packet companies car- 
ried, last year, about 400,000 passengers ; that the Woolwich ola company, 
calling at Greenwich, carried more than 100,000 Greenwich passengers, 
besides 192,000 to Woolwich; and the New Woolwich company carried 
nearly 100,000 passengers between Woolwich, Black wall and London 
bridge. To these are to be added the many thousands who pass those places 
to Gravesend, Margate, Ramsgate, Southend, E)over, Heme bay, &.C., &c.[; 
and, above all, the multitudes, greatly excedingly one million, who, dur- 
ing the last year, passed by the railway to Greenwich, while the public 
conveyance on the high road scarcely appeared diminished in number or 
in the frequency of their journeys.* 

These may possibly be regarded as peculiar cases, incidental to the im- 
mense population of the great metropolis; but similar results are found to 
occur, in a proportionate degree, in places quite beyond the circle of that 
influence. 

A writer on statistics (G. R Porter, Esq.) relates, that two generations 
back ** there were no means of reaching London from Horsham, in Sussex, 
but on foot, or on horseback — the latter not practicable in all seasons. — 
Horsham is 36 miles from London — and the journey between the two 
places now occupies less than four hours. More than thirty coaches pass 
through it daily, to and from the metropolis, in addition to private carriages, 
post chaises, &c. The traffic of goods, chiefly coal and agricultural pro- 
duce, carried on in the district of which Horsham is the ceutre, exceeds 
40,000 tons in a year ; besides which, the road is constantly covered with 
droves of cattle, and flocks of sheep." 

This result has been obtained by a rise of only the fir«?t degree in the 
scale of improvement, namely, and excellent road, without even a canal. 
It is the enect of improved communications on a country of rich soil, 
and bears analogy to what has taken place in many parts of Ireland. 

By referring to our notes, A and B, it will be seen, that on the Stackton 
and Darlington Line the passenger traffic, prior to the establishment of the 
railway, amounted only to 4,000 persons in the year; it now exceeds 16,- 
000. On the Bolton Line the average weekly number of passengers is 
2,500, whereas the number of coach journeys out anid in per week, which 
the railway has superseded, amounted only to 28, carrying, perhaps, on a 
weekly ave.age, about 280 or 300 persons. 

• 

* We believe it to be a fact, tbat thirty years back, the only public mode of conveyance 
between Woolwich and London was by coach ; and two coaches, each leaving and return- 
ing twice in the day, were then deemed sufficient for the whole passenger traffic of that 
place. There are now omnibuses leaving twenty-four limes, and returning as oft^n, in the 
day ; and a still greaterflumber of vans and single horse coaches, running, as they fill* to 
Greenwich only whence most of the passengers proceed by railway, steam boat or omni- 
bus, to London. 
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On the Newcastle and Carlisle road, prior tc the railway, the whole 
number of persons the public coaches were licensed to carry in a week, 
was 343, or, both ways 686; now the average daily number of passen- 
gers by railway, for the whole length, viz., 47| miles, is 228, or 1,596 in 
n the week. 

The number of passengers on the Dundee and Newtyle Line exceeds, 
at this time, 50,000 annually; the estimated number of persons who per- 
formed the same journey, previous to the opening of the railway, having 
been 4,000. 

Previons to the opening of the railway between Liverpool and^Manches- 
ter, there were about 400 passengers per daiy, or 146,000 a year, travelling 
between those places by coaches ; whereas the present number, by railway 
alone, exceeds 500,000. 

In foreign countries the results arising from the same cause are fH^nally 
if not more striking. The number of persons who usually passed by the 
road between Brussels and Antwerp was 75,000 in the year ; but since the 
railroad has been opened from the former place to Malines, it has incressed 
to 500,000; and since it was carried all through to Antwerp, the number 
has exceeded a million. The opening of a branch from Malines to Ter- 
monde, appears to have added 200,DOO to the latter number ; so that the 
passenger traffic of that railroad, superseded a road traffic of only 75,000 
persons, now amounts to 1,200,000. 

It is remarkable, that on this, as on most other railroads, the greatest 
number of passengers are those who travel short distances, being as two to 
one compared with those who go the whole distance. This appears from 
a statement read by Mr. Loch, before the Statistical Society of Manchester, 
showing that between April 3Uth and August 15th, 1836, 122,417 persons 
travelled the whole distance, and 244,834 short distances; chiefly to and 
from Malines. He further states, that "nearly one-third of the whole rev- 
enue of the railway is derived from travelling to and from Malines, and 
paying a fare of about 60 centimes or nearly sixpence sterling." On the 
aame authority we learn another faci, most deserving of attention in calcu- 
lating the probable success of a railway in such a country as Ireland, viz : 
— that nearly three-fifths of the whole revenue of the company are derived 
from passengers of the lower class, paying a very low fare. 
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The following list of railroads in the State of New York, now in suc- 
cessful operation, is extracted from the Governor's Message. From this 
list it will be perceived that there is but one line of railroad in the Slate 
exceeding 47 miles in length, to wit — the line from Albany to Auburn, 
which line in truth consists of four distinct companies — making together 
170 miles of continuous rail-track, and which in our view of the subject com- 
pletely refutes the generally entertained opinion that "railroads ought not 
to be extended into, or through cities." It is well known to the thousands 
who have travelled from Albany westward to Uiica, Syracuse and Auburn, 
that rails are laid throuirh, or across, the principal streets in most of these 
populo^us places; and that ev.-n locomotive engines are used upon them 
without injury, or as far as we are informed, serious inconvenience to the 
citizens or country people who assemble there on business, in great num- 
bers, at particular seasons of the year — 

The railroads consist of "a continuous line of railroad from Albany to 
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Auburn, 170 miles; a similai line from Lockport to Lewistown and BviP 
fak), 47 miles; a railroad from Rochester to Batavia, 35 mi!es ; a railroad 
from Schenectady to Saratoga Springs, 2.1 miles ; a railroad from Tioy t* 
Ballston Spa., 25 miles ; a railroad from New York to Harlem, 8 miles j 
a railroad/rom Brooklyn to Hicksville, on Long Island, 27 miles; a rail- 
road from the termination of the west branch of the Chemung canal to the 
Tioga railroad in Pennsylvania, 14 miles; a railroad crossing the ridge 
between the Snsquehanna at Owego and the Cayuga lake at Ithaca, 29 
miles; and a railroad from the line of Massachusetts at West Stockbridge, 
to the city of Hudson, 30 miles. These roads have all been constructed 
and aie managed by companies. 



mew iroDE of rRenuciNa copies »f medals an» mstalic oRMii- 

MENTS. 

A curious, and we conceive, eitremely valuable discovery has been lately 
made by a gentleman named Spencer, of Liverpool, by which he appear* 
to be enabled to obtain fac-simite copies in coper, of medals and other sub- 
jjBCtsin relieCby means of voltaic electricity. We have perused a paper 
lead before ihe Liverpool Polytechnic Society, in which a variety of exper- 
imettt» are detailed relative to this discovery, some of which ap{>eaT 
to have been highly satisfactory \ whilst others not so saccpssful have 
yet developed facts which may be eminently useful in directing the adap- 
tation of this discovery to various departments of the arts. 

Without following Mr. Spencer through the several experiments which 
he has detailed to the Society, we may state generaUy certain resahs at 
which he has arrived, and the means by which he has obtained them. 

It appears that from a long investigation of the phenomena of el^tio- 
chemical science, Mr. Spencer perceived that voltaic electricity afforded 
the means of conducting copper from a sohition of sulphate of copper in the 
voltaic battery, and depositing it in mass in its metallic state upon other 
metallic surfaces, placed within the range of the electric action. To ren- 
der this process useful, it is necessary to bring the operation completely un- 
der command, in order that the metal deposited may be made to arrange 
itself in such forms as shall be conducive to the prodactioBs of work iof 
art 

In order to effect this, attempts were made by depositing the copper^ 
through the voltaic agency, in raised lines or ridges upon the surfaces of 
metal platea, which might be capable by their relief, of being employed foF 
surface printing (as stereotype plates.) This was partially accomplished, 
but the most successful attempts appear to have been the productioii of fac- 
simile copies of medals. 

The means adopted in this case, were two discs of sheet lead, and having 
the medal placed between them, were submitted to pressure, either in » 
stamping or rolling press, which caused the lead to take the counter im- 
pressions of the two feces of the medal, each as a matrix. In these Ifaden 
moulds, when so prepared, copper wires from the voltaic baUery wore in- 
serted, and the two faces, or hollow matrixes, being then pat together, and 
ihe galvanic process carried on, the copper became deposited in a f^w days 
in the mould, and ultimately filled the mould, producing eventually a mass 
•f deposited metal in the identical shape and exact facsimile of the original 
medal. 

If the moulds were separately employed, of course the two faces of the 
medal would be obtained separately, and might after a thin coating or sheU 
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hnd been deposited in 6«ch, be backed or filled up by some easily fusible 
tnetaJ. - 

When copies are to be taken from bronze or other figures, it is proposed 
to take casts in piaster, and to coat the internal surfaces of these casts with 
ieaf gold. Or metslltc foib may be pressed on to the external surfare of 
the figure, and its shape ao taken, — which moulds being submitted to the 
voltaic process, as above stated, the copper will be deposited in the exact 
form of the original. , 

It will be perceived that we have not attempted to go into any rainvitfe de- 
tails of the manner of conducting this curious operation, or of explaining its 
extensive adaptations ; we have not yet seen any of its productions, but we 
hope to be enabled shortly to lay before our readers further particulars of 
the discovery, and of its useful appropriation to many of the purposes of 
art to which we conceive it will be found applicable, and form a new and 
valuable feature in practical science. 

As it may be more satisfactory to g^ve the aothor^s own words as to has 
process, we quote a portion of his paper in which he says, ** In September, 
1837, I was induced to try some experiments in electro-chemistry, with a 
single pair of plates, consisting of a snntall piece of zinc and aa equal sized 
piece of copper, connected together with a wire of the latter metal. It was 
intended that the action should be slow ; the fiuids in which the metalic 
electrodes were immersed, were in consequence separated by a thick disc 
plaster of Paris. In one of the cells was sulphate of copper in solution, in 
the other a weak solution of common salt. I need scarcely add, that the 
copper electrode was placed in the cupreous solution — I was desirous that 
no action should take place on the wire by which the electrodes were held« 
together, and to attain this object I varnished it with sealing wax varnish^ 
but in so doing I dropped a portion of the varnish on the copper that wa 
attached.** 

•• The operation was conducted in a glass vessel ; I had, consequently, 
an opportunity of occasionally examining its progress, when after a lapse 
of a few days, metallic crystals had covered the copper electrode;—- with 
the exception of that portion which had been spotted with varnish, I at once 
saw that I had it in my power to guide the metallic deposition in any 
shape or form I chose, by a corresponding application of varnish or other 
non-metallic substance.'' 

** I had been long aware (of what every one who uses a sustaining gal* 
vanic battery with sulphate of copper in solution must know) that the cop- 
per plates acquire a coatinor of copper from the action of the vallens, but I 
had never before thought of applying it to a useful purpose," 

Then follows the details of experiments, the results of some of which we 
have stated above, and hope to return to this subject with further particu- 
lars of the process and its achievements, on a future occasion. — Repertory 
of Arts, Sciences and Manufactures. 



**A DESCRIPTION OF THE TURN'BRIDOCS OS THE HEREFORDSHIRE AND 

GLOUCESTERSHIRE CANAL." — By Stephen Ballard, A. Inst. C. E. 

In taking to pieces the old turnbridges on the Herefordshire and Glou- 
cestershire canal, the author observed that the spikes used to fix the planks 
down to the cairiers had caused the decay of the timber; that the Imlance 
weights of stone confined in a box under the planks kept the timber very 
moist ; that the timbers near the ground where there was not a free circu- 
lation of air, and the wood wherever it was pierced with iron, were de- 
cayed. 
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In the bridges now described, no spikes are used to dx down ibe planks, 
bat the planks are held in their places by two flat rods exiendinq^the whole 
length of the planking. The author then describes in detail, by reference 
to the drawing accornpanyinof the communication, the peculiar method of 
construction which he has adopteJ. The planks are five-eigths of an inch 
apart, so that dirt and wet may not lodge in the joints. The bridge is 
balanced b\r two stones hung at the ends of the swing poles of about 6 cwt. 
each. The four principal carriers are supported byuhree cnst-iron bear- 
ers fixed to a grooved circle, which rests on cast-iron balls, rnnning in an- 
other grooved circle. By this construction no planks are pierced with 
spikes; the box of stones is got rid of, and a free atcess of air is obtained; 
and the peculiar causes of destruction to which turnbridges are exposed, are 
it is conceived in a great measure obviated. — Ti ansactions of the Institu- 
tion of Civil Engineers, 

Receipts on the Harlem Railroad. — Fare for passengers for 
December, 1838, $3,819 32 

do. 1839, 5,108 02 

Showing an increase the last month of $1,288 70 over the corresponding 
month of the previous year, equal to 33^ per cent. 

The receipts on this road for the last ihree years are as follows, viz : — 

Fare from January Isl, to December 31si, 1837, 55,622 18 

do. do. do. do. 1838, 79,794 74 

do. do. do. do. 1839, 99,811 23 

The increase of receipts, comparing 1838 with 1837, is $24,172 56, or 
44 per cent., and of 1839, compared with 1838, is $20,006 49, equal to 
25 per cent, increase. 

This statement exhibits conclusive proof of the growing usefulness to the 
public, of this road. 

ft is in fact but the first link in the main chain of that mighty and mea- 
sureless system of internal communication, which, connecting with ihe N. 
York and Albany railroad, commencing by its charter, at the termination 
of the Harlem railroad, and branching throughout our Slate, throughout 
New England, and to the whole interior of the Great West; will be render- 
ing those immense inlaid communities tributary to this State and its me- 
tropolis. 

It is even quite evident that railroads are destined to produce as great a 
revolution in the conveyance of passengers on the land, as steamboats have 
done on the water. 



BUNNETT AND CORPE's CONCENTRIC STEAM ENGINE. 

Sir.— In theletter of your correspondent (Mr. Macdonald) relative 
to our patent Concentric Steam Engine which appeared in your last 
number, the conclusions he has drawn are so erroneous, that we shall 
feel obliged by your insertion of this in the following number. — 
While he admits that the result of the trials of the modes of applying the 
power by the tables published in your former numbers, which shows a gain 
of more than two to one, are correct, and might naturally have been expect- 
ed, he asserts that one main feature in the case has been overlooked, viz., 
that the consumption of steam is equal to the power gained; this is 
quite at variance with the fact, as we shall endeavor to show. We have 
now just completed a high pressure engine on the concentric principle, the 
piston of which is 12 inches broad end 8 inches deep, containing 96 square 
inches, the crank throw is 9 inches, the stroke consequently 1 8 inches, the 
outer curve of steam chamber, an arc of a circle, 2 leet 4 inches in diaroe- 
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ter, the inner curve 1 foot diameter. Now supposingr this chamber to be 
completely filled with steam at each stroke, allowing for the concentric 
form, it would contain 1872 cubic inches. A cylinder on the vertical ^r 
horizontal principle of the same area of piston \vx)uld require 1728 cubic 
inches to fill it, (which is the extent of the difference, as any increase of 
the radius of curve tends to reduce it,) just one-twelfth less than the concen- 
tric eng^ine, whose jijainof power by its direct application, as shown by the 
tables, he does not dispute. This is supposing that ail the steam it is possi^ 
bie to admit, is thrown into the cylinder at each stroke of the piston, but it 
is admitted by most engineers that all thesteam thrown into the cylinder af- 
ter the piston has completed two-thirds of its stroke is useless and detrimen- 
tal, by the arrangement of our slide valves, we effectually cut off the steam 
at two-thirds of the stroke, which cannot be effected by the present locomo- 
tive enginrs with the single slide, therefore taking one-third from 1872, 
the quantity of steam we should actually use in the concentric engine at 
each stroke of the piston would be 1248 cubic inches, considerably more 
than I less than the present engines, to say nothing of waste by exhausting 
thesteam in the passages, which we entirely avoid. It is, we conceive, no 
fault in our concentric engine, that it does not differ in principle from the best 
engines of the day. We have only sought by new forms and combinations 
to get a more direct application and consequent increase of power ; how far 
we have succeeded, we shall shortly be enabled to show by an engine of 
about 10 horse power that we are erecting on our premises at Deptford, for 
the purpose of testing its power, consumption of fuel, etc. Pending that 
trial it was not our intention of troubling you or your readers with any 
communication on the subject, but (adopting your correspondent's words,) 
we are-inclined to believe that the appearance of this letter may be useful 
at least to us, in counteracting whatever erroneous views may have been 
formed by the perusal of your correspondent's communication. We remain 
Sir, your obedient servants, 

BUNNETT & CORPE. 



** OBSERVATIONS ON THE PRESENT MODE OF EXECUTING RAILWAYS, 
WITH SUGGESTIONS FOR A MORE ECONOMICAL, YET EQUALLY EF- 
FICIENT SYSTEM, OF BOTH EXECUTING AND WORKING THEM." 

By Francis Wishaw, M. Inst. C. E. 

The author at the commencement of this paper alludes to the principal 
causes of the great differences between the original estimate and cost of 
railways. Among these he enumerates the imperfect knowledge of the 
strata, which occasions the cuttings and embankments to be formed with 
slopes, which are dangerous, and add to their cost — the imperfect formation 
of the embankments, especially in clayey soils, which in the opinion of the 
author ought to be carried up in layers or courses of from \\ to 2 yards in 
thickness, sufficient time being allowed for subsidence before the next layer 
is added — the cost of stations, which in some of the great lines forms a 
considerable proportion of the whole cost 

The author then proceeds to suggest means for effecting a considerable 
saving in the original cost of railways, a certain method of preventing ac- 
cidents by collision, a saving in the an>)ual expenditure, and a better adap- 
tation of the locomotive engine to its work. 

With these views, he proposes a single line of rails — that the line should 
be divided with intermediate engine stations, three on the London and 
Birmingham for instance, the engines at each being suited to the prevail- 
ing gradient of the district. Thus a line of railway may be more easily 
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laid out, as one or two uafavorable inclines will not affect the working of 
the whole. At each station there must be a small portion of an additional 
line of rails, and also at otHer convenient intervals. The mode of working 
such line is as follows: — Engines are to start simultaneously in each di- 
rection from the terminal and intermediate stations. These engines will 
pass each other at one o( the portions of the double line, and the engine be- 
ing reversed and taking the other train, will return to the station from 
.whence it started, when another exchange of trains takes place. Thus 
there is a regular interchange of loads throughout the day, and each en- 
gine is confined to its own portion of the line, and it is impossible that a 
collision can take place. Equal accommodation would be afibrded to the 
public, and the engine-man, from being always confined to the same small 
portion of the line, would be perfectly conversant with every part of it. 
The saving which would on this system be ejected on the original cost is 
estimated at more than 5000/ per mile. — Trans, Ins, C, E. 



Western and Atlantic Railroad. — The committee on internal 
improvement in the Georgia legislature, have reported strongly in favor of 
the State's completing the Western and Atlantic railroad to Ross* Landing 
on the Tennessee river. The cost thus far to the State, has been $1,614,- 
357. It is estimated that the work may be completed for $559,705, for 
which the contractors are willing to receive the State bonds in payment. 

The committee also recommend the adoption of a resolution granting to 
the Hiwassee railroad company the privilege of extending their railroad 
into the territory of Georgia, with the fullest permission to said company to 
select their own route and point of connection with the Western and Atlan- 
tic railway. If we mistake not, a resolution was adopted at the last ses- 
sion of the Georgia legislature pledging the faith of the State to construct 
a branch connecting the two roads. The distance would be only about fif- 
teen miles. — Nashville, (TeTu) Banner. 

RAILWAYS. 

Few works on the subject of railroads have been published, which enter 
so much into the necessary and important detail of the construction and 
management of that species of public work, than the one now before us by 
Lieut. Peter Lecount, R. N. 

The necessity has long been felt for a well digested work upon those 
fiubjects, which the merest tyro in the profession immediately recognizes 
as desiderata in the usual treatises upon such subjects. The present vol- 
ume, though nominally a reprint of an article in the Encyclopedia Brittian- 
ica, is much enriched by additions upon the most inportant topics. We 
shall from time to time give our headers selections from those portions of 
the work most novel in their character, and commence in the present num- 
ber with an extract upon the subject of railroad accounts and statistics, to- 
gether with the introduction of the work. 

In treating of the construction and mode of working railways, we shall 
confine ourselves principally to those which are intended for the transit of 
passengers and goods, and which are now opening so vast a field for the 
improvement of the human race; an improvement, in fact, entering into all 
the relations between man and man, and which no one, be he ever so san- 
guine, can venture to fix a limit to. 
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From the middle of the seventeenth century Yarions contrivances have 
been in use ibr decreasing friction on roads, particularly ni ar the collieries 
in the north, such as laying down tracks of wood and stone for the wheels 
of wagons ; it having been found that the much greater quantity of work 
performed by hor&es on these tracks, or, in other words, the less number of 
horses required to do a given portion of labor, more than repaid the expenses 
attendant on forming the tracks. These, in general, gave way to the flat 
or tram rail, made of iron ; but the improvements were very slow, and at 
last were only applicable to certain circumscribed localities and materials 
for carriage. 

Possessing little general interest, and cheifiy benefiting individuals, the 
attention they attracted was principally confined to the parties immediately 
connected with them. But how different is the prospect now before us, 
since we have seen the magnifient erections of George Stephenson ? Pack- 
horses are still the only mode of transit for traffic in many parts of the 
world; and within seventy years this was the general mode of conveyance 
for the carrying trade to Yorkshire and Lancashire from the west of Eng- 
land and Birmingham. In the year 1830, when the London and Birming- 
ham railway was projected, the expense of constructing it was stated at six 
thousand pounds per mile with one line of rails, which were to be worked 
by horses, and warranted to go eight miles an hour; now the public arc 
complaining of g(yng only twenty miles an hour, and we have a right to 
expect, that at no very distant period, this velocity will at least be doubled; 
in fact, at the rate improvements have been advancing for the last few 
years, we know not where to place a limit of increase in speed. 

It is of these splendid creations that we have here to speak. We shall 
show the method of conducting a modern railway, from its earliest com- 
mencement, through all its various stages in each department, both in and 
out of doors, up to the period of its final completion ; and shall end by ex- 
plaining the method of setting it in full operation, pointing out, in each di- 
vision of the labor, those modes of proceeding which will most conduce to 
a satisfactory result, and marking those things which practice has shown 
should be avoided ; collecting the contrivances and appliances which have 
been found useful, from whatever source they may be derived, and seUinga 
beacon upon shipwrecks, that they may become*other men's landmarks. 

At page 336 he says. — **The last de[)artment which we shall describe 
is not the one of the least importance. It is that in which all the statistical 
details are wrought out ; it deals in final quantities and prices, and in ratios. 
With the duties of this department, may be advantageously i nited the very 
essential branch of making and registering all experiments. The statistical 
details of railways are now becoming of sorh importance, that the govern- 
ment should undertake to publish them in a connected form. In the mean- 
time, each company should, for their own sake, keep an e.xact register of 
them, to accompany their half-yearly reports. The Liverpool and Man- 
chester company set an excellent example, in this respect, for several year» 
and it is to be reofretted they have not continued to issue these valuable doc- 
ments, in order that the degree in which the expenses lessened as the road 
became consolidated, and the management of a new and unusual undertak- 
ing became better understood, mijrht have been ascertained. 

Nothing will tend more strongly to keep down the expenditure of rail- 
ways than the free publication of these statistics ; bad management must 
then become apparent, and the evil, once known, cannot fail to be remedied. 
It will bo like the publication of the duty done by the steam engines in the 
Cornish mines; every one will be continually stimulated to keep pace with 
^hose cofnpanies who show themselves to b(^ihe most eflTicient in their busi- 
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ness ; and the relative valae of the respective managers will become appar- 
ent. At present we have no statistics for long lines. This state of ignor- 
ance, it is hoped, will not continue. 

Numberless experiments are yet required to determine the laws which 
should govern railway practice ; and by far the greatest portion of these 
could be conducted with but little, if any expense, beyond that of a mere 
registration of passing facts ; the value of others, again, would amply repay 
the outlay which would be necessary .in order to make them. Railways 
have now been in operation eight years, yet we have no generally recog- 
nised constant quanties applicable to their daily practice ; friction, cohesion, 
power, consumption of fuel and water, wear ana tear, expense of principal 
and secondary stations, cost of manac^ement, and many other equally im* 
portant items, are all variously stated and in part assumed ; so that new un- 
dertakings are, to a great extent, laboring in the dark for want of receiv- 
ing that assistance which would be in all cases beneficial to both givers and 
receivers. 

This department should be in operation from the first commencement of 
the railway, and during its progress should be employed in keeping an ex- 
act account of the state of the respective works; the quantity and price of 
all materials used in the construction of the railway; comparing these with 
theestimatt-s; comparing the work done with the time in which it ought to 
have been done ; keeping detailed accounts of each of the articles compos- 
ing the permanent way; testing all the rails as they are received, examin- 
ing the merits of new inventions and improvements, and all other matters 
of a similar nature; but when the railway is opened, the most arduous du- 
ties will commence, and we are satisfied railway statistics will never be 
placed on a proper foolinor, lill jrovernment undertakes the business, and is- 
sues out printed forms to be filled up by each company. 

The statistical department tjhould be a confidential one, and no person 
except the principal should be able to arrive at final results. These should 
embrace every branch of expenditure, and should be made out and regis- 
tered every month, and printed every six months; beino^ reduced, when- 
ever it is possible, to the rate per passenger per mile, and per ton per mile 
respectively, for passenorers and goods; with the reasons for any increase 
or decrease. This periodical statement would be a powerful incentive to 
economy, and at all times it would be seen, whether or not the money ex- 
pended preserved its proper ratio with the work done. 

The statements which should be shown by this department, would fall 
into two principal heads; first, the expenditure and receipts, under the head 
of passengers and snoods, in all their details ; and next, a classification of 
these details; those cases where the expenditure is of a general nature, 
bein^ dealt with accordingly. For instance, the maintenance of the per- 
manent way should be apportioned between the coaching and carrying de- 
partments, in the ratio of the weights carried by each of those departments 
and the relative velocities. The police, switchmen, gate keepers, general 
office establishment, rents taxes, interests on loans, &c.. should be appor- 
tioned according to the ratio of profit in each department, this ratio being 
taken exdusive of those items. 

The details should show the expenditure in the coaching and carrying 
office establishments, enardes' wages, porters' wages, brakesmens' wages; 
expense of carla<Tp, distinguishing horse keep; wages repairs, &c.; duty 
on passengers, gas, water, oil, grease, tarpaulins, ropes, slinks, &,c. ; for, in 
each case, the coaching and carrying departments separately. The gener- 
al office disburarments, including direction, advertising, printing, law sal- 
arie.<, <fcc. ; all given separately. The maintenance of way, including en- 
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gineers* ond clerks' salaries, mens' wages, cost of ballast, carriage of ditto, 
cost of repairs to perroaDeot way, as well as that of rtlaying, the cost of 
new articles, dtc. The locomotive expenditure should be shown in coke, 
carriage, water, gas, wages to engine-men, firemen, laborers, and mechan- 
ics, oil, grease, waste, tools, wood, iron, brass, copper, and the nature of 
the repairs ; which should also be shown in the coach and carrying repairs. 

The number of miles travelled by the engines in each department: 
the number of tons of goods, gross and nett, carried one mile, classed 
according to the rates of carriage; the number of passengers carried 
one mile, the classes being distinguished; the weight of every train, the 
expenditure of fixed engines in detail, the cost of inclined planes, their 
gradients, velocity of the descent with definite weiirhts and carriages, the 
flexure of rails and resistance lo rolling, comparing the mtthod by pendu- 
lum wheels with others; and, generally, every item of expenditure, under 
whatever class it may arise, which can lead to a comparison with that of 
other railways similarly circumstanced. 

Having thus given every detail respecting the cost of working the line, 
the next step should be to classify them, so nsto give the outlay p^r passen- 
ger and per ton per mile, under the several heads of coaching and carry- 
ing departments; the proper proportion of all the other items being placed 
against the coaching, or the carrying, as the case may be. It will then be 
desirable to give, per passenger, and per ton per mile, respectively, the cost 
of porterage, police, coach repairs, waofon repairs, office expenses, locomo- 
tive power, and maintenance of way; coke, repairs, wages and water, as 
respects the engines, being given separately, ns well as collectively : and 
the wages, ballast, carriage, materials and tools, in the maintenance of the 
way, distinguished in like manner, the whole being reduced to a series of 
tabulated forms, so as to present at one view, all the statistical fucts connect- 
ed with every operation on the whole railway. 

If we look back at the rapid progress which we have made in the science 
of locomotion during ihe^last half-dozen years, and at the degree of comfort 
and accommodation, which, in conjunction with rapidity of transport, have 
been afibrded to the public, at, in most cases, so very moderate a cost, the 
strides by which we have attained our present advanced position, are cer- 
tainly sufilciently gigantic ; but if we look forward, it requires but little of 
the gifiofdivinaiion to perceive, that in a very few years more, a still greater 
change will take place, more particularly in the essential article of com- 
fort Id a mode of transit so essentially new, and in which all our pre- 
vious machines and appliances had to be completely reorganized, and nu- 
merous inventions of ajmost every kind were to be produced at a moment's 
call, to meet the various^ljfficulties and wants which were continually aris- 
ing out of such a novef mode of conducting the business of travelling in 
what may be called the wholesale way, it has been singularly fortunate, that 
in almost every instance, the various railway companies have kept on the 
safe side, that is to sa}*, they have not done too much. They have erred 
on the best side they could commit an error on ; they have been too cautious. 
It seems as if it required a certain time merely to travel at twenty miles an 
hour, and let the mind sober down a little before much else could be at- 
tempted. This feeling may now be rapidly expected to give way, and we 
shall find that as confidence is acquired, all the requisite arrangements will 
become consolidated in much more perfect and improved forms. 

There is nothing now which ought to be more attended to by railway 
companies, than keeping their fares down ; and this has in most instances 
been very much neglected. When parties possess such a complete mo- 
nopoly as a railway, thry should bo particularly careful not to show it — 
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The expenses in many instances are certainly very great, and tfa% comp a 
nies have much to sufiVr in their progrtss through Parliamen\ and the 
rough grinding they have generally received from the rapaciousness of 
landowners. Accidents, too, must happen, estimates will be excet^ed, and 
these sources of expenditure must be met by a corresponding rate of price ; 
but when the railways are made, the feeling seems to be too general among 
some of these proprietors, that this is the moment for making reprisals 
upon the public for all losses, vexations, mishops and mistakes. 

In some cases railways have charged more for the carriage of passen- 
gers than the stages or mails did, trusting to beat them on the question of 
time only. In fact the receipts are great; a certain sum must be set aside 
for a good dividend, and the rest is to be spent somehow or other. The 
same thing is observable in the statistics of the road trusts, many of them 
largely in debt, yet spending iheir money on fancied improvements, instead 
of g itin? out of debt, and then lowering the tolls. 

The effect of this on travelling is fully shown in the report of the Irish 
Railway Commission. For instance, the travellers from Brussels to Ant> 
werp by railway in the year 1836 were 872,893, whereas these on the 
Liverpool and Manchester railway for the same year were only 522,991, 
being the largest number for any year since the opening. Now, the popu- 
lation of Brussels. Antwerp and Mechlin was 209,200, while that of Liv- 
erpool, Manchester and Warrington was 586.812, considerably more than 
double, or the ratio of population was as 2 327 to 1, while that of the trav- 
elling was only as -599 to 1. We must seek for the solution of this pro- 
blem in the respective fares of the two companies.' In the Liverpool and 
Manchester railway, Mr. Painbour states, that there are 13 first-class trains 
to 16 second class : and as the last class hold most passengers, suppose we 

•**k 1. A 13 X5 5s. -fie X 4s. 1355 , ^^^, , .,,. . 
omit the mails, and say ^- =—H9-'=4-6724 shillings, the 

average fare. We have no means of ascertaining the numbers on the Brus- 
sels railway, but if we take the dearest and cheapest, and compare them in 

*k r jM*u .L u 11 u 350X13+120X16 
the same ratio as we did the others, we shall have = 

29 
>=2 francs 23 cents per passenger on the average, or about 1*784 shil- 

lings, or 4s. 8d. in the one case, and Is. 9|d. in the other, or, allowing for 
the value of money in the two countries, about double the price; and this 
double price is accompanied with only one-fourth of the travelling, the 
ratio of population to that of travelling being very nearly 4 to 1. A still 
stronger case is that of the Paisley canal, were the fly-boot fare is Id. per 
mile. Here, with apopuhuion of 262,725, the passengers in 1835 were 
373,290, while in the same year, with a population of 486,812, the Liv- 
erpool and Manchester railway had only 473,849 passengers. The rail- 
way compmny from Paris to St. Germain^s has tried the experiment of low 
prices with complete success ; their greatest reduction of fares was at the 
station of Nanterre, where they were lowered from 7 Jd. to 5d. and the re- 
sult was, that 12 days, ending the 4th December, 1838, at the low fares, 
compared with 12 days ending November 22, at the high ones, showed an 
increase of 839 passengers ; and althongh the diminution in price was 34 
per c«nt, the increase in the amount received was 16^ per cent. We there- 
fore strongly recommend that fares should be moderate^ or it will form the 
best plea in the world for the establishment of competing lines ; and it should 
be remembered that x^ways will to a certain extent drive vans and wag^ 
ons off the road, which were the ordinary vehicles for the travelling poor, 
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and they ought to have a substitute if it were merely an open box without 
seats. Soldiers are generally conveyed at Id. each per mile, and their bag- 
gage at 3d. jjer ton per mile; this is less than half what is charged on some 
railways in second-class carriages. 

The annexed extract shows the difference in the cost of railroads in 
Cngland ahd in this Country. 

Lieut. LecQunt says, that ** Railways with two lines of rails in verv 
fayorable situations have been completed for 10,000/. per mile in Enorland. 
This, however, must be taken as the exception, and not as the rule. Under 
very unOtvorable circumstances they have cost 50,000/. per mile; and of 
course there will be found an expense per mile at all differences between 
these two, which may fairly betaken ns the extreme limits. Now it is 
certain, that with a line 80 miles in length, a traffic of 75 tons of goods per 
day each way, or with 35 tons of goods and 60 passengers per day each 
way, the railway, if even constructed for 12,000/. per mile, which will rare- 
ly happen, would not afford a dividend of more than a quarter per cent., 
and (our numbers throughout meaning daily each way) it would require 
103 tons of gooJs, or 160 passengers, or 50 tons of goods and 80 passen- 
gers, to pay I per cent; 125 tons of goods, or 200 passengers, or 02 tons 
of goods and 100 passengers, would but little exceed IJ per cent. ; and it 
would take 200 tons of goods, or 320 passengers, or 100 tons of goods with 
160 passengers, to pay 4 J per cent. 

The Americans have such facilities for these constructions, that 1600 
miles of railroad have been made in that country, (a good deal of it, 
however, being only single line.) at an average cost of only 5081/. per 
mile; whereas in England the mere permanent way alone would amount 
to 4400/. per mile, if the rails were 45 lbs. to the yard, and laid upon 
longitudinal timbers; 4900/. per mile, with rails 42 lbs. per yard, having 
chairs and cast iron supports between them, on longitudinal timbers; — 
5300/. per mile, with rails 42 lbs. per yard, on blocks 3 feet apart; 4,- 
800/. per mile, with the same sized rails on wooden sleepers ; 5600/. per 
mile for 62 lb. rails, on blocks 4 feet apart, and 5100/. for the same rails 
on wooden sleepers; 6000/. per mile for rails of 75 lb. per yard on blocks 5 
feet apart, and 5500/. per mile for the same on sleepers. These prices do 
not include laying the way, ballasting and draining. Thus we see that the 
mere cost of the permanent way in this country, averaging 5200/. per mile, 
exceeds that of the whole expense of a complete railway in America ; and 
75 lb. rails on blocks and sleepers, including laying, ballasting, sidings 
tnrnplates and every expense, has exceeded 8000/. per mile. 

(To be continued.) 
THE HONORABLE EAST INDIA COMPANY'S STEAM SHIP, THE ** QUEEN." 

The fine vessel, which is of the same class as the government steamers, 
Medea Phcenix, Salamander, and Rhadamanthus, was built at Limehouse 
by Messrs. Curling and Young, the celebrated builders of the British 
dueen and President, and fitted with a pair of engines of 110 horse power 
each, by Messrs. Seaward & Co., of the Canal Iron Works. She is fur- 
nished with Hall's patent condensers, with apparatus for supplying the 
boilers with distilled water to make good the waste. The slides are of 
Messrs. Seaward's patent. The armament consists of four 32 pounders, 
besides two long guns of 8 inch calibre, one forward and the other ait, in- 
tended to carry hollow shot; they move upon slides and fixed pivots, which 
enables them to take a much wider range than the ordinary carriage can 
give. 

The following are the principal dimensions of her hull and machinery : 
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Length between the perpendiculars, 173 feet. * 

Breadth within the paddle boxes, 31 •* 

Breadth over all, 40 " 

Depth of ho U, 19 ft. 6 in. 

Builder's Tonnage, 766|} tons. 

Weight of the hull 511 " 

Diaineterof the cylinders. 56 inches. 

Stroke of the pistons, 5 feet 

Diameter of the air pump, 28 inches. 

Length of stroke, 2 ft. 6 in. 

Area of the steam passages into the cylinders, 60 square inches. 

Area of the education passages, 95 *' 

Number of tubes, 6 ft. long and \ inch diameter in 

the two condensers, 2500 " 

Diameter of paddle wheels, 22 feet. 

Length of the floats, 8 •* 

Deoth of the outer board, 10 inches. 

Depth of the inner, 12 *• 

Advance of the outer board before the inner one, 8 ** 

Number of pairs of floats on each wheel, 20 ** 

Number of boilers, 2 

Number of furnaces, 6 

Length of boilers, 14 feet. 

Breath of the two boilers, 21 ft. 6 inches. 

Weight of the engines, 220 tons. 

Weight of the boilers, 42 " 

Weight of the water they contain when filled, 30 " 

Weight of the coal carried, 240 " 

Which at 16 tons per diem is sufficient for 15 days. 

On Thursday the 24th ult. the *' Clueen," with a party of naval and sci- 
entiflc gentlemen on board, made an experimental trip from Blackwall 
down the river as far as Greenhithe. When she was got under way, we 
perceived that the Archimedes, which was lying a little farther down the 
river, had her steam up, and was ready for a run. Accordingly, as soon 
as we were nearly on her quarter, she started, and the two vessels main- 
tained nearly the same relative positions for some time, until we stopped to 
take a party on board, when the Archimedes shot a-head, and as she drew 
about 5 feet less water than the Queen, she was enabled to keep nearer in 
shore, so as not to feel the full influence of the tide. Notwithstanding this 
advantage the Archimedes did not seem to gain upon us, by which we 
judge her speed ihrougkthe water to have been rather less, or at least not 
more than ours. The Archimedes returned without having proceeded so 
far as Erith, or having ascertained her rate through the water; but, by 
comparison with the speed of the Queen, as found at the measured mile in 
Long reach, we should suppose it to have been about 9^ statute miles 
an hour. As she passed us on her return she fired a salute of two guns, 
we suppose in token of victory. We then proceeded to Long reach, 
where we noticed the time of running a mile, first against both wind and 
tide, then with both in favor. The results were as follows: 

Time of running the mile against the tide 9'3" 
Time of running the mile with the tide 4'44" 
whence we deduce the speed of the vessel over the ground. 

Against the tide, 6.32 miles 

With the tide, 12.68 " 

Mean spf>ed, independent of the tide, 9.5 •* 

Thenumbet of revolutions of the wheels per minute, with wind and tide 
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in favor, was I9j — against wind and tide, 18^, which shows that the dif- 
ference of speed through the wattr must have been more than half a mile 
an hour. 

The mean draught of water was about 14 feet 6 inches, and the dip of 
the floats 3 feet 9 inches; but, as the ship had " a list to starboard/' the dip 
of the larboard wheel was a little less, and that of the starboard wheel a lit- 
tle more than the above ; which accounts for the fact, that the back-water 
from the latter was rather considerable, while there was nothing but a 
slight fall of spray from the former, through which the wheel was distinctr 
\y seen. 

The pressure in the boiler before the experiment, was 5 lbs. on the square 
inch, but just before we arrived at the measured mile, it had fallen to 4] lbs. 
The gauge on the starboard condenser marked 29fy inches of mercury, 
and that on the larboard condenser 29{}: the oscillations were seldom 
greater than ^ of an inch, sometimes even less. The motion of the engines 
was during the whole trip remarkably smooth and regular. 

Having finished tjie above experiments, we were summoned to an ele- 
gant and substantial cold collation, which had been prepared by our hospi- 
table entertainers, the Messrs. Seaward, and the day passed very agreeably, 
in spite of the weather, which was by no means such as to enhance the 
pleasure of an excursion by water. 

ON STEAM BOILERS AND STEAM ENGINES. — By Josiah Parkes, M. Inst 
C. E. 

In a preceding communication the author had treated of the amount of 
evaporation indiflferent kinds of boilers in common use: in the present, he 
treats of their peculiar and relative merits as evaporative vessels; the laws 
which regulate the amount of evaporation for assigned heated surfaces; 
and the practical rules whereby the performance of boilers may be tested. 
Tho water evaporated and fuel consumed, had been tabulated m the previ- 
ous communicatiorr; the author now gives the dimensions of the several 
boilers — the area of the grates — the area of heat-absorbiosf surfaces, and 
the rates of combustion and evaporation. The connexion of the boiler with 
the engine as regards the proportion of boiler to engine power, is reserved 
for consideration in a subsequent communication ; the attention is now con- 
fined to the influence of the proportions of the parts on the performance of 
boilers for a given weight of coal. Evaporation may be considered as the 
measure t>f the useful effect obtiined from any weight of fuel, or, together 
with the duty done by an engine, the measure of the useful effect of a given 
weight of water in the shape of steam. The author insists on the impor- 
tance of ascertaining with accuracy the weight of the water, which in .the 
shape of steam has passed through the cylinder of an engine. The weight 
of water, or quantity of steam, requisite for producing a given effector duty, 
was the subject of continual research by Smeaton; and the basis of Watt's 
discoveries. 

The author being led to make observations on evaporation twenty years 
ago, soon perceived that the completeness and rate of combustion, the pro- 
portion of the grates to the combustion effected upon them and to the whole 
heat-absorbing surface, were important elements in evaporative economy. 
These elements, in the author's own experiments at Warwick, where slow 
combustion was pushed to nearly its furthest limit — in those of Smeaton at 
Long Benton — of Rennie and Watt at the Albion Mills — of M. de Pam- 
bour on the locomotive enorine, in which intensity of combustion and evap- 
orative power are at their highest limits— of Nicholas Wood on the Kil- 
lingworth engine— and of Mr. Henwood, and others, on the Cornish boil- 
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er — are the data for the analysis of the evaporative effects ; the true causes 
of which in th^ several experiments, the author now attempts to develope. 
The authentic facts here recorded of the working* of boilers and engines of 
established credit and notoriety, will enable the employer of any boiler or 
engine to compare his practice with specimens of acknowledged and well- 
attested merit 

The results derived from the above data are arranged in a tabular form, 
80 as to exhibit at once the relation which any one property and the sev- 
eral parts of the boiler bear to any other, and to the effects produced, the 
amount and activity of the combustion (to which the author assigns the 
term calorijic forces,) and the modifications it experiences by the structure 
and disposition of the several parts. 

There are also certain quantities and relations which exert a peculiar 
influence over the results, which, being rightly ascertained, are exponen- 
tial or indicative of the practice of each particular boiler ; these Mr. Parkes 
calls the exponents of that boiler, and are as follows : — 

The quantity of coal burnt under a boiler in a given*time, — the quantity 
burnt on each square foot of grate per hour, — the quantity of water evapo- 
rated per square foot of heated surface — and the numberof pounds of water 
eva porated by a given quantity of cOfil. Besides this, the influence of time, 
that is, the time of duration of any given portion of heat about a boiler, and 
about equal areas of surface, demands our most attentive consideration, and 
is especially treated of at the close of the paper. It appears most distinctly, 
that the boilers tested as to their merit by their respective evaporative econ- 
omy, arrange themselves in the inverse order of the rate of combustion — 
the Cornish boiler being jrreally superior to all the others when tested in 
this manner, as well as also as in respect of time is selected as the standard 
of comparison, whereby to mark the scale of descent from the highest 
point of excellence yet attained in evaporative economy. For this purpose, 
then, the Cornish results are considered as unity. 

The value of the exponents for the Cornish, Wagon and Locomotive 
boiler respectively, are collected together in the following table, which 
will serve to show at one glance the respective values of the boilers on this 
comparison. 



Boiler. lbs. 



Cornish 

Wagon 

Locomotive 

• 

Cornish 

Wagon 

Locomotive 

Cornish 

Wagon 
Locomotive 

Cornish 
Wagon 
Locomotive 
Locomotive 



10. 
10. 
10. 

34. 
10 7. 
79 3 

10. 

71. 
120. 

11-8. 
8-8. 
7-2. 
54. 



of Coal burnt under one boiler in 44 08. seconds, 
of ditto diuo in 16 57. ditto, 

of Coke ditto in 6*45. ditto. 

of Coal burnt on each square foot of grate per hour. 

ditto ditto 

of Coke ditto 

of Water evaporated by 1 square foot of heated surface 

per hour from 212°. 
ditto ditto 

ditto ditto 

of Water evaporated by 1 lb. of coal from 212^. 
ditto ditto 

ditto 1 lb. of Coke, ditto 

ditto 1 lb. of Coal, ditto 
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The Cornish b6i1er possesses some peculiar advantages, both as regards 
structure and the practice of slow combustion, since, by the former, great 
strength is attained, and, by the latter, time is given for the complete com- 
bination of air with the heated fuel, for the transmission of heat through 
the metal, and for the escape of the steam through the water. The plaFes 
of the Cornish boiler are usually \ an inch thick, whereas those of a low 
presiure boiler are usually one fourth to five sixteenths of an inch thick ; 
thus a much larger extent of surface is necessary to transmit a given quan- 
tity of heat in a given time in the former than in the latter case. The 
Cornish engineers allow seven times as much surface as in the general 
wagon boiler practice, for the evaporation of equal weights of water in 
equal times, and twelve times as much as in the locomotive; from which 
there is a gain of from 30 to 40 per cent, in the former, and of 64 with 
coke and 100 with coal in the latter case. 

The wagon boiler has great disadvantages of structure, being ill adapted 
to resist internal pressure, liable to collapse, and greatly affected by incru- 
station. According to the above table, which exhibits the mean of eight 
experiments, the combustion is 2^ times more rnpid per boiler, and 3 times 
more rapid per siqnare foot of grate per hour, and the rate of evaporation is 
7 times greater than in the Cornish. The loss of beat, the Cornish being 
unity, is 24| per cent. 

The construction of the locomotive boiler is so very difTerent from that 
of every other species of evapoiative vessel, that no strict analogy can be 
drawn betwixt it and any other. From the above practical results it ap- 
pears, that the rate of combustion per boilor it nearly 7 times, and per 
square foot of grate per hour 23 times more rapid — that the rate of evapo- 
ration from equal surfaces 12 times more rapid than the Cornish boiler — 
the loss of heat, the Cornish being unity, 5 1 per cent 

The author discusses at length the varyinj? circumstances connected 
with diff*erent boilers, and the corresponding influence on the above results, 
and particularly the system c f management by which he was enabled with 
a wagon boiler to approach the Cornish results. The table accompanying 
this paper will frequently enable the intelligent employer of a boiler to as- 
certain the best proportion of parts, and the best practice. For, having de- 
cided on the quantity of steam he requires, he knows the quantity of fuel 
which will generate it if he adopts the measures of surface and proportions 
of parts, which have given relative effects; or he can a.scertain whether his 
present practice be STOod or defective. Notwiihstandinsr the great stride 
which has been made in the economy of fuel bv the Cornish engineers, 
the sources of waste are still great, and we may liope for great advances in 
evaporative economy, when combustion as a science and practical art has 
received the attention which it merits. — Trans. Ins. C. E. 



THE ARCHIMEDES STEAM VESSEL. 



Our readers will probably recollect that the Archimedes, a remarkably 
fine formed vessel of 230 (?) tons burden, fitted with a pair of engines, of 
45 horse power each, manufactured by Messrs. Rennie,and the screw pro- 
peller, as applied by Mr. Smith, was first tried early last summer, and that 
the experiments were suspended, in consequence of the unfortunate bursting 
of one of the boilers. At that time the screw consisted of one whole turn 
of a single thread, 7 feet in diameter, and 8 feet pilch. The boilers have 
now been replaced by two new ones, manufactured by Messrs. Miller and 
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RaFenhill; and at the same time a modificaiioD has been introduced in the 
form of the propeller. It consists now of two half turns of a thread, 5 feet 
9 inches in diameter, and 10 feet pitch, placed diametrically opposite to each 
other on the propeller shaft, so as to occupy a space of only 5 feet in the 
length of the vessel. 

These alterations being completed, an experimental trip was made down 
the river to Gravesend, on Monday, the 4th ult., and the result was consid- 
ered highly satisfactory. We regret that we were unable to be present, as 
we can, therefore, only speak from information we have collected since. 

We understand that she run from Gravesend to Londoci bridge, a distance 
of 28 to 30 miles, which was accomplished in two hours, both wind and 
tide being favorable. No conclusion can, however, be drawn from this re- 
sult, respecting the comparative performance, on account of the co-operation 
of the wind and tide; but the mean speed of the vessel through the water 
was ascertained during the trip, by noting the time in which she ran a mile^ 
first with, and aAerwards against the tide. 

The results of the experiment were the following : — 

Time of running the mile with the tide, 4'32" 
Number of revolutions of the engine shaft per minute, 22 

The speed over the ground was, therefore, per hour, 13.2 miles. 

Time of running the mile against the tide 9'6" 

Number of revolutions of the engine shaft, 23 

Speed over the ground 6.6 miles. 

The mean speed through the water was thus 9.9 ** 

The mean number of revolutions of the engine shaft was 22|^ per minute 
which, multiplied by 5| (which Mr. Smith informs us is the multiplying 
power of the wheel work, which communicates the motion from the engine 
shaft to the propeller), gives 120 for the number of revolutions of the screw 
per minute. If the screw were moving through a solid body» it would ad- 
vance the length of its pitch in each revolution, or 1200 feet per minute» 
which is the same as 13.6 miles an hour; but since the vessel, and conse- 
quently also the screw only advanced at the rate of 9.9 milesan hour, there 
must have been a recession of the screw through the water, in the direction 
of the shaft, equal to 3.7 miles an hour. The proportion of the available 
power of the engines effectively employed in propelling the vessel was, 
therefore, 72.7 per cent, the remaining 27.3 per cent being expended in 
obtaining the necessary resistance to the propeller. 

Mr. Hearapath, in his report in the Railway Magazine for the 19th Oc 
tober, has committed an error of 1. 1 mile an hour to the disadvantage of the 
performance, in consequence of taking the mean time of running a mile» 
and finding the corresponding speed, instead of taking the mean of the 
speeds with and against the tide. We believe the latter to be the method 
usually followed ; but, in case there may be any doubt as to its correctness, 
it is easily demonstrated thus. 

The speed with the tide is equal to the velocity of the vessel through the 
water (which is required to be determined,) added to the velocity of the tide 
which is an indetertninate quantity. Also the speed against the tide is equal 
to the velocity through the water, diminished by the velocity of the tide. 
If, therefore, we call the former V and the latter t?, we shall have 

Speed with the tide = V-\- v 

Speed against the tide = V — v.- 

By adding these two quantities together, v is eliminated, and we find that 
the speed with the tide, added t6 the speed against the tide, is equal to twice 
the speed through the water. — Trans. Inst. C. E. 
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INSTlTtJTtON OF CIVIL ENGINEERS. 

Feeling as we do, a deep interest in the formation of an American So- 
ciety of Civil Engrineers, we have always warmly seconded any endeavors 

to bring about a successful organization of the profession in this country. 
it has been with us a favorite topic, and in our intercourse with the mem- 
bers of the profession, we have been frequently urged to move in the 
matter. 

IDaring a tour through several neighboring States, we had received so 
many solicitations to represent the united opinion of a large number of £a* 
gineers, as to the necessity for a concert of action throughout the profession, 
on embodiment of the whole information on subjects connected with Civil 
Engineering, and a means of occasional but free inter-communication — the 
true and legitimate objects of a Society of Engineers — that we had resolv* 
ed to give as far as it was in our power, a view of the desiderata for such 
an organization, with a proposed outline of a constitution, which should be 
in feet an adaptation of the constitution of the English Institute, to our 
more extensive country. It was urged that such a measure was necessary 
to the elevation of the professional standard in the United Statra; and that 
being in communication with a large number of Civil Ekigineers, we could 
more conveniently obtain an expression of their opinions. 

While taking the preliminary steps we, received intelligence of a meet- 
ing which proposed a convention for this very purpose. Of course we 
made no further move in the matter, than to publish the official procffcK 
ings of this convention and its committees. We must confess that a con^- 
vention has always appeared a questionable mode of obtaining a sa^faotory 
organization. Many individuals, who from various circumstaneee might 
be prevenu^d from attending, ml yet who entertained opmions from which 
valuable hints might be obtained, are thus excluded from taking a part \n 
any urgairization which- might take frfacp', nnd would f^I a natural indif. 
fereoce trv\vard,« niaking anv further eJort to introltjre rules ond re<Tu{4- 
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tions which they might consider absolutely necessary. Besides this, the 
afibrt to connect with institutions already established immediately introduc- 
ed feelings of party spirit, which should have no place in the formation of 
a society of Engineers, and which belonged only to those preexisting in- 
stitutions. Many thought that the Civil Engineers of the United States, 
thus organized, would become in fact a mere section of some local society. 
These nations, whether incorrect or not, undoubtedly had an influence. 

We had hoped however, that these preliminary difficulties might be 
avoided, and the project prove successful Such however, has not been the 
case. The official reports of proceedings have hitherto been published in 
this Journal, but although the result was known, we have not, until just 
now received the official announcement of the non-adoption of the propo- 
sed constitution, and consequent termination of all action. 

We give, (page 81,) a communication from Mr. Miller, with the final 
correspondence. 

From a perusal of them, we are satisfied that many of the gentlemen 
dissenting from the proposed constitution, are warmly in fiivor of an effi- 
cient organization, and would willingly unite on the common ground of the 
improvement of the profession. 

Before concluding, we must remark, that there appears to be a mistake 
as to some of the objects proposed. Although a library, and collection of 
maps, models, etc, are very desirable, yet at first they are not attainable^ 
and are not therefore to be made prime objects. A much more useful alid 
far more practicable object, is to obtain a concentration of the influence and 
information of the profession, together with a concert of action. What 
we want first of all, is, an investigation into the improvement system, as 
modified by our peculiar circumstances in a national point of view; de- 
scriptions and details of individual works; stati.stics of works in operation ; 
the elements of a judicious, economical and safe system of management of 
railroads, canals and steamboats, upon which subjects the opinion of an in- 
telligent body of engineers would have the greatest weight, as a basis for 
legislative action when necessary, but which would go hi to do away with 
any such necessity ; and lastly the cultivation of science in all its bearings 
npon Civil Engineering, in which we doubt not, the members of the pro- 
fession in the United States are fully able to co-operate with their transat- 
lantic brethren. 

These are the ends to be kept in view, and yet to be accomplished with 
ease, if properly taken up. It is not necessary nor is it practicable that 
every member shall at any one time be in personal attendance although this 
occasionally is desirable and not difficult of execution. Members can ap- 
pear by their communications and receive the benefit of all that is offered 
without personal attendance. 

We give place with great pleasure to the communication of Mr. Miller. 
and invite attention to the subject with the hope that we shall receive many 
^-ther communications on the subject, which we shall as cbcerfnlly insert. . 
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For (he Amdricaa Railroad Journal and Macbanict* Ma^axiDa. 
^ INTERNAL IMPROVEMENTS OF NEW YORK. NO. 2. 

Facts aiifficient were adduced in the last number to demonstrate that the 
enlargement of the Erie canal to the size proposed is not required to ac- 
commodate any possible increase in the tonnage passing upon it for some 
years to come. It was there shown that the business on the western por- 
tion of the canal has thus far fallen far short of its capacity. 

It was also shown that the revenue from the whole canal had not, up to 
tke date of the last report of the comptroller, been more than sufficient 
to defray the interest on its cost, together with the expense of repairs 
and superintendence. This being true of the whole canal, it requires 
no labored demonstration to show that its western portion is yet very deeply 
in debt to the State for its construction and maintenance, and in this re- 
spect is in the same predicament with the lateral canals. Upon the east- 
ern portion, although at one period the business was nearly equal to the 
ability of the canal with single locks to accommodate, yet as the ratio of 
decrease in the products of the forest has far exceeded and is likely to ex- 
ceed for some years that of the increase in the products of agriculture, there 
is no positive necessity for an enlargement, to accommodate the business 
that is likely to pass upon it. The correctness of this view of the subject 
is farther confirmed by the effect which the completion of the line of rail- 
way from the Hudson to the Lakes particularly that extending from Albany 
to Buflalo, will have upon the business of the canal. 

The distance from Albany to Buffalo by the canal is 363 miles 

By the several lines of railway as chartered it is 320 *' 

DifTerence in favor of railway, ' 43 " 

From Albany to Auburn 174 miles, and from Rochester to Batavia 30 
miles,,making in all 204 miles, the line of railway is completed, and in 
operation. Of the remaining 1 16 miles, 78 are under contract, and tke 
remainder will ere long be constructed. The period is therefore, very near 
at hand, when there will exist a continuous line of railway from the Hud- 
son to Lake Erie parallel with, and for most of the distance situated m 
the immediate vicinity of the Erie canal. 

The effect of the railway thus far has been to drive the packet boats from 
the canal and to give by the consequent diminution of lockages a relief to 
the canal fully equivalent to about 3D per cent, of the agricultural pro- 
ducts, which, together with the rapid decline in the product of the fprest, 
already explained, will place the period when the canal shall be doing 
business to the extent of its capacity, still more remote than was stated in 
my last number * 

Previous to the construction of the railway the line boats, as they ara 
termed, conveyed a great many passengers, and were provided with 
cabins for their accommodation. This branch of the business is becoming 
less profitable, and hence more boats in proportion are coastructed after the 
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plan of what are termt*d the lake boats, which are designed for the trans- 
portation of freight only. The efiect of this change is to enable a less 
number of boats to convey a greater amount of tonnage, and thus dimin- 
ish relatively the number of lockages. The locks being the only points 
where any obstruction exists upon the canal, a very great relief is reason- 
ably anticipated from this cau^e. Much relief may also be expected from 
another source. The portion of the product of the forest which obstructs 
most the navigation, viz. the round and square timber which is conveyed in 
rafts or floats, is the portion which, in the great falling off* in that branch 
of transportation, will probably most rapidly diminish. If in addition to 
this, a diminution be made in the tolls upon lumber, the rates being less at 
that season, viz. in midsummer, when the canal is the least crowded, the 
transportation of that article may be so regulated as to accommodate other 
articles requiring a more speedy transit, and at the same time add materi- 
ally to the capacity of the canal. 

That there is a very considerable difference in the transportation upon 
the canal at different periods of the navigable season there is no doubt. It 
is certainly desirable to afford every facility for the expeditious conveyance 
of freight to market. But there is no doubt that by a proper arrange- 
ment of the tolls^ sufficient inducements may be offered to those interested 
to alter the periods of transportation of particular articles in such a way 
as to greatly equalize the business of the canal. Without, however, any 
such arrangements, there is reason to believe that any extraordinary in- 
crease in pressure in the business will be relieved by the line of railway 
already described. 

It is true, indeed, that the legislature in the plenitude of its wisdom has 
prohibited the transportation of freight on a portion of the line of railroad 
from Albany to Buffalo, and on other portions exacts a tribute, equivalent 
to what the State would have received had the freight passed upon the 
canal. Assuming this policy to be based upon principles which are cor- 
rect in the abstract, (which is far from being conceded,) there is no good 
reason why the restrictions may not be removed at those times, when the 
canal is incompetent to do the business that may be thrown upon it. Such 
an arrangement would aflbrd great relief to the canal ia times of pressure 
•hould such times ever occur, and if not found adequate, it is easy to show 
it to be £[>r the interest of the State, and of all concerned, to give to the rail- 
road companies whatever is necessary t6 induce them to undertake the 
transportation, rather than incur the enormous expense of the enlargement. 

The dimensions of the Erie canal as stated in the previous communica- 
tion are 40 ft width at surfiice and 4 ft. in depth. From information derived 
from those who navigate it, there are portions of it which do not exceed 3 to 
8^ ft This is owing to the locks not having been excavated to the pro- 
per depth in the first instance, or to the subsequent accumulation of mud in 
the canal or perhaps to both causes combined. As to the fact of an insuf- 
ficient depth at particular points there appears to be no doubt, and can only 
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be attributed to unfaUhrulness on the part of the original contractors, or to 
the remissness of the superintendents. This deficiency in the depth, is 
sufficient to make considerable difference in the capacity of the canal so 
long as there are portions, however limited in extent where the depth does 
not exceed 3 to 3\ feet, the depth of draught and consequent load of the 
boats must correspond thereto, even if the remaining portions have a depth 
fully equal to or greater than the standard of four feet. For boats of the 
kind now used in navigating the Erie canal an increase in the load of about 
16 tons produces an addition to the depth of draught of about six inches. 
By giving to the canal a uniform depth of water equal to what was con- 
templated viz. 4 feet, which may unquestionably be done without great ex- 
pense, it is easy to perceive that its capacity for business will be much aug- 
mented. By this improvement alone the increase in its capacity may safe- 
ly be estimated at 25 per cent. The capacity of a canal to accommodate 
the business of a country is limited when the speed of the boats and time 
of passing the locks are given : — 

1. By the depth of its channel. 

2. The length and breadth of itd lock chambers. 

3. By the number of locks. 

The length of the lock chambers as already stated on the Erie Canal, is 
90 feet The boats average about 75 or 80 feet in length. By adding to 
the length of the chambers 15 or 20 feet, which might easily, be done with- 
out disturbing the present walls or the foundation of the locks, the boats 
may be lengthened the same amount, and their tonnage increased in the 
same proportion, giving to the canal a capacity one fifth greater than it 
now possesses. Upon those portions also where the pressure of business is 
the greatest, additional locks, if required, could be constructed which when 
the improvement is made at all necessary points, would, with the other im- 
provements mentioned above, give to the canal a capacity sufficient to ac- 
commodate two and a half to three times the amount of trade now conveyed 
upon it. These improvements could have been made gradually without 
interfering with the navigation and might have been embraced in the ordi- 
nary course of repairs, without necessarily increasing very much the 
annual expenditures for that object, and thus have left to the State a nett an- 
nual revenue to be applied to other objects of undoubted utility of more 
than half a million of dollars. 

As a farther evidence that the canal is not yet doing business to the ex- 
tent of its capacity, it may be remarked that in prosecuting its enlarge* 
mentthus far, most of the labor expended upon it has been directed to the 
erection of the mechanical structures — the materials for which, comprising 
timber and stone to a great amount, are in almost every instance trans- 
ported for a greater or less distance on the canal. This great increase in 
the transportation, which of course is temporary, has caused no sensible in- 
convenience or obstruction to the navigation, and affords conclusive evi- 
dence that when the imperfections in the navigation above described and 
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remedied the canal will ^fibrd abundant accommodation to the business for 
some time' to come. 

The remarks thus hi made in relation to the probable future business of 
the canal, have reference more particularly to the trade between ihe sea- 
board and the interior. There is another branch of business not the less 
important, which increases with the population and the development of the 
internal resources of the State. This is the internal trade of the canal con- 
sbting of the interchangre of commodities between the several districts 
through which the canal passes. The canal, stretching as it does through 
a region of country of more than 300 miles in extent, the diflTercnt portions 
of which are characterized by a great difference in soil and climate and in 
agricultural, mineral and manufacturing resources, there naturally exists 
an interchange of those productions of each, constituting an extensive inter- 
nal traffic which will continue to increase. Making, however, all due 
allowances for the future increase in this branch of business and allowing 
also for the increase and decrease from the other sources and causes men- 
tioned, we are forced to the conclusion that very many years will elapse 
particularly if the canal is improved as suggested, J>efore it will be crowded 
with business to the extent of its capacity. 

So &r, therefore, as the plea for the enlargement to the great dimen- 
sions proposed of 70 feet width and 7 feet depth, and the necessity of ex- 
pending from 30 to 40 millions of dollars to effect it, is based upon the in- 
adequacy of the canal to accommodate the anticipate dtrade upon it, 
it has no foundation in fact. How far this vast expenditure is warranted 
by the other reason which has been assigned in a reduction in the cost of 
transportation is a question which we shall endeavor to answer in the next 

number. 

Fulton. 



For the American Railroad Journal and Mechanics' Magazine. 
REMARKS ON THE ABSTRACT OF DR. LARDNER8 PAPER ** ON RAILWAY 
CONSTANTS, ETC.," PUBLISHED IN THE CIVIL ENGINEERS AND AR- 
CHITECT'S JOURNAL FOB OCTOBER, 1839.— By W. R. Casey, Civil 
Engineer. 

Dr. Lardner has made a series of experiments to determine the amount 
of resistance ofiered to railway trains by the atmosphere, as well as the 
value of the •* friction," the two resistances forming what has generally been 
called in this country, the ** traction." His conclusions are precisely those 
of Mr. Wood, which Mr. Brunei considered impossible and against which 
he urged several objections which went to show the incorrectness of Mr. 
Wood s deductions as well as the little reliance to be placed in his experi- 
iments, rather than to point out where the error lay. An attentive perusal 
of Dr. Lardner's paper led me to examine Mr. Wood's statements and Mr. 
Brunei's objections more closely, and, though Mr. Brunei failed to point 
out the grand source of error, it appears to me, that the late experiments of 
Dr. Lardner fully confirm the views of Mr. Brunei and other practical en- 
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gineers, and ofi*er abundant proof of the utter fieillacy of nearly all his 
own deductions as well as those of Mr. Wood. In all these papers the ex- 
periments are detailed with great minuteness, but the opinions of the writers 
are given unaccompanied by the reasoning or calculations by which they ar- 
rived at these conclusions, so that to decide on their merits we are under 
thenecessity of going through a formalinvestigation ourselves, iustead of 
merely following them and judging of the accuracy of their mode of cal- 
culation. 

We will commence with the grand error of Dr. Lardner and Mr. Wood. 
The latter gentleman states in his Report : — 

"The force exerted bjr 16 G-lOths tons down an inclination of 1 in 96 is equivalent to 364 
pounds, and as this was the weight of the train in the first experiments, it foUowa that such 
a coach train moving at 31 miles an hour suffers a resistance of that amount, which in- 
cludes both friction and atmospheric resistance. 

Again, the force exerted by 18 ton 1 cwt. down (he same inclination is 421 12 pounds, and 
as the train having this weignt moved with a uniform velocity of 32 1-4 miles an hour down 
the plane, this was its resistance at that speed.*' 

Dr Lardner says : — 

'* The last experiment with a train ofei^ht coaches, weighinf^: nearly forty tons, shows 
that, in a dead calm^ the resistance of that train at 31 1 ^miies an hour amounted tp the 
eighty-ninth part otUb toeight ; whereas the common estimate of the refistance of such a 
trcLin at that speeahas been hitherto aboxtt iht2B0th part of its weight I This fact alone, 
were it unconnected with any others, would sufficiently illustrate thte enormous extent of 
error which has prevailed hitherto in such estimations in railway practice." 

Neglecting the difference between the length and base of the inclined 
plane under consideration as insignificant iti its efiects, nothing can be more 
true than, that the ratio of the length of the plane to its altitude represents 
strictly the ratio of the weight of a body on this plane to the force with 
which gravity urges or rather draws it down the plane. Consequently 
a body on a plane whose length is to its altitude as 89 to 1 will (omitting 
friction) be held in equilibrio with gravity on that plane by a force equal 
to the 1-89 o its weight — in other words, the force down the plane is 
equal to the resistance, and both are equal to 1-89 of the weight of the body 
lefl free to the force which gravity is able to exert on an inclination of 1-89, 

Now, what is the result of gravity in the experiment just quoted from 
Dr. Lardner's paper? The force of gravity on tin inclined plane of 1-89 
or, which is the same thing, the l-89th part of the weight of the 8 coaches 
(40.75 tons) generates and keeps up a velocity o/31-4 miles per hour, over- 
comes the friction and the resistance of the atmosphere. Dr Lardner and 
Mr. Wood consider the entire force of gravity to be expended in counter- 
acting the two latter resistances, nnd entirely overlook that portion of the 
force or of the height of the plane which generates and keeps up the ve- 
locity. Suppose at the foot of the plane of 1-89 another plane inclined in 
the opposite direction, then the train of coaches descending with a velocity 
of 31-4 miles per hour would ascend this second plane till the momentum 
derived from the first plane was destroyed by the counteracting force of 
gravity on the second, and it is the difference between the height of the 
starting and stopping points on ihise two planes, rot the absolute height 
of the first nor yet its angle of inclination, which expresses ihe resistances 
from friction nnd from the air. It will rcadilv be observed, that this rca- 
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soning supposes the coaches to start from a state of rest, and that the length 
of the first plane does not exceed that required to generate the maximum 
velocity on that inclioation. All this is admirably explained in the inexhaus- 
tible and incomparable work of de Pambour ; but another illustration may 
not be unacceptable. If we knew the distance down a plane of given Incli- 
nation, over which a train of cars must pass to attain the maximum veloci* 
ty which gravity is capable of generating on that plane, it would be easy 
to determine what part of tbe,height of the plane was doe to the velocity, and 
the remainder would of course give that due to the friction and resistance 
of the atmosphere. This was not necessary in de Pambour's method, and 
Dr. Lardner and Mr. Wood merelyascertainthemaximum velocity which 
a certain inclination can produce, immediately inferring that the resistance 
at that velocity, is as the height of the plane to its length. Careful experi- 
ments would be necessary to furnish the necessary data to determine the 
absolute value of the resistance by the method proposed, but in the absence 
of these, the principle can be explained by means of one of de Pambonr^s 
experiments, (Chap. III. Sec. 4.) 

The plane, on which the experiments were made, descends 34*61 feet in 
a distance of 3300 feet at the rate of 1 in 95*3 or 55*4 feet per mile, after 
which it only falls 4*47 feet in 7,920 feet. The first 3300 feet evidently 
form the distance, by passing over which, the train acquires its velocity, 
while the small descent from the foot of the 1 in 95*3 aids in diminish- 
ing the efiect of gravity and the other resistances in bringing the train to a 
state of rest Now, the average velocity, deduced from the time of starting 
to stopping, was 12 miles per hour, and, were the resistance of the atmos- 
phere, like that arising from friction, constant, the maximum velocity might 
be assumed at 24 miles per hour, but we will assume 25 per hour, as the 
velocity generated by descending an inclination of 55*4 feet per mile a 
distance of 34*61 it. in the vertical, and consequently 953 times that distance 
or 3300 feet in the horizontal direction, 

A velocity of 25 miles per hour is equal to 36| feet ptr second and 

"the height doe to this velocity," calculated by the well known formula 

v^ 
ip=2— is 20-5 feet. That is to say, a body must fall from a state of rest 

through a space of 208 feet to acquire a velocity of 36f feet per second, 
or, which is the same thing, must descend an inclined plane whose height 
is 20 8 feet, the length of the plane being immaterial, for we arc neglecting 
the resistances of friction and of the atmosphere. We will therefore sup- 
pose the length of this second plane to be also 3300 feet ; then we have 
two planes of equal length, the one 34*61 feet high and capable of genera- 
ting a velocity of 3C| feet per second, besides overcoming the resistances 
of friction and of the air; the other 20*8 feet high also capable of generating 
a velocity of 865^ ft. per second where these resistances do not exist. Sub- 
tracting therefore the height of the second plane 20*8 feet from 34 61 ftet, 
the height of the first, and there remains 13 61 fpet ^ 1-242 of »he height 
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of tiie plttie, ^i'M% of the force dawn tke plane, as the value of that part 
of the £)cee of gravity which is exerted in overcoming the resistances of 
faction and air, the remaining portion, or 20*8 feet,=M5d of the force 
down the plane, heiag expended in generating the velocity of 86*66 feel 
per second*. According to Dr. Ijardner and Mr. Wood the Miire force of 
gravity down the plane was reqaii^pd to overcome the resistances, for, 
though ihair experiments were not similar to this, it is just as evident that a 
certain degree of force is necessary to keep up as to generait motion. The 
professional reader will see at a glance that the assuwud velocity of 36-66 
feet per second, or 25 miles per hour, may or may not be true, may ba 
more or less, without in any degree etfl^ting ^he general principle. The 
mere ratio of the height to the length of the plane and the velochy which 
gravity can generate on that pl^ne are not sufficient to determine the val^ 
of the resistances, for the force of gravity not only overcomes these resistant 
ces, but. creates a ttiomeotom equal to the weight of the body multiplied by 
the velocity, and it is this momentum which de Pambour subtracts from 
the whole height oi the plsne, the remainder being the value of the resis* 
tancB. 

We have just seen, that by assuming 25 miles per hour as the maximum 
iwlocity of a train of cars, descending from a state of nest, through a hori- 
zontal distance of 3300 ft on an inclined plane of I in 953, the value of the 
xetardive forces are 1-242, and the value of the accelerating force of 
gravity is 1<^158 of the foree down the plane, or expressing them in teraaa 
of the height of the plane, areas 13*61 ft. and 20*8 ft. respectively, instead 
of the former alojie being represented by 33*69, or 2*5 times greater tha» 
the value deduced from the rough approximations introduced to siniplify 
the explsnations by means of numerical quantities^ 

Great as is the difference between this hypothetical case and Dr. LArd^* 
ner, we shall, however, iiad that experiments on a large scale, or "* facta,'* 
show thst the actual difference is much greater. 

Before referring to De Pambour, it may not be Improper to state, that 

the only experiment of Dr. La rdner, from which any approximation can 

be made, is that in Table V III, where a descent of 180 k. carries the train 

44,193 A., atstt average velocity ef 19^ miles per hour } thus giving the 

total reaistanee=^ jff^^^T^.^. It is evident, however, that the total actnal 

resistance must have been less than this, forauat/br«i ?eloci(y was attained 

on the M 77, consequently that portion of the height of the plane Mow the 

point where the maximum tetocity was acquired should be subtracted froiU 

the total descent. This most important point is, however, not giveni De 

Paiabour, with 6is usual sagacity, sUrted his trains from a point only 50 

chains from the foot of the plane and, as. the total distance run by them is 

only two-thirds of that run by Dr. Lirdner's trains, it is clear, that the for^ 

mer on arriving at the foot of the plane had not reached their maximum 

velocity, while the latter, even when starting from a state of rest, acquired 

the very same velocity a& wheu commencing the descent of the plane with 

10 
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a speed of SO miles per hoar. 1 will alto here obeenre, that de fVtmbovr'e 
formula 18, to use Dr. Lardner's language, **fbiiiided on the svppositioii 
that the resistaace is independent of the speed," but, in making the expert- 
metit, the resistance of the air on the descending, or accelerating plane is 
nsor/y eounteracted by the resistance of the liir on the almost level or re- 
tardive plane, and indeed Dr. Lardn^r himself fully acknowledges this 
principle when advocating his undulating railway and to which we shall 
subsequently refer. 

In the third chapter of De Pambonr we find that an engine, tender and 
17 cars, in all 94'96 tons, ran over a distance of 1 1,262 ft. ; the venieal dif'- 
ference between the termini being 39* 10 ft. ; thas giving j|t of the weight 
or 7*76 lbs. per ton (2240 lbs.) or 18*8 ft. per mile, as the value of the ft-ie- 
tion, atflfiospheric resistance, resistance of the working parts of the engine, 
resistance occasioned by the 9 switches, besides that arising from the ir- 
regular motion of the carriages, when, instead of being drawn by the en- 
gine with the connecting bolts tight and the carriages comparatively steady, 
each individual carriage is subjected to the action of gravity, and, as their 
resistances are all difierent to a continued series of jerks and pushes, which 
would altogether justify a diminution of the resistance, in ordinary cases, to 
less than 7 lbs. per ton g[ the load, exclusive of the engine. After deduct- 
ing the ascertained friction of the engine in the above ease, the total resis- 
tance of the load was 7-21 lbs. per ton, at an average velocity of 12 miles 
per hour, and, as the resistance of the atmosphere increases as the square 
of the velocity, there will be some loss on account of the difierence in the 
time during which the train runs down the 8300 ft., and that durinfr which 
It cornea from its maximum velocity to a state of rest on the nearly lerel 
distance of 7,962 ft. All these considerations point to a lower value of the 
toti^l resistance, at an average speed of 12 miles per hour, than 7 lbs. per 
ton. In the experiment just quoted from De Pambour, all the retardive 
forces were encountered, except that arising from the " additional friction^* 
of the engine, when drawing a toad on a level or up an inclination, and it 
is not improbable, that the increased steadiness owing to the tightness of 
the connecting bars may be equivalent to this trifling resistance. 

The details of an experiment with a very large load were given in 
the Railroad Journal. Vol II, New Series, p. 187, from which the narra- 
tors, Biessrs. W. S. Campbell and Ross Winans, Civil Engineers, deduce 
the entire resistance as less than 7 lbs. per ton on a level with a velocity of 
20 miles per hour. Unfortunately, however, there is a discrepency which 
I find impossible to reconcile, without supposing certain attendant cir- 
eumsUmces which should not have escaped professional observers. It ap- 
pears from the (Ulowing quotation, that with the steam on, the velocity 
was uniformly 1 mile in S^ minutes for 2 consecutive miles, then, with 
the steam shut ojf\ the next mile was passed in 3 minutes ; so that cnrva- 
tnraor the wind or some derangement created a resistance which, with the 
friction etc., the engine was able to ovefcome at the rate of 1 mile in 3{ 
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«i»af08, and thia^ bein^ remored, tb» train acquired an iocrette of speed. 
witfaoQt any steam ; the ineliDatioo being' 18ft. per mile throughout 

" Wijh the tftlvefl in ^r, the Mi||ine,Wheii ihb staam was tdmittad to the cylinden 
prcMseeded, without sUppiqg or aoy other interroption, to put the whole train in motion : 
*and after passing oTcr a leTel of BOO feet, entered a grade descending 3 t-IO feet per mite, « 
performing the firat mile in 6 minntea ; the 2i mile in 4| minutes : the 3d mile (the grade 
havmg changed to 18 feet per mile) in 3 1-4 minutes; the 4th mfle 3 1-4 minutes. When 
the Koed heing perfectly atraig^t. and still deaoending at the rate of 18 feet per mile, the 
eteam was shut off with the view of ascertaining the influence of gravity on the velocity of 
the train. In thia manner the 6th mile waa performed in 3 mmutes, showing an accelerat- 
ed velocity, and that the resistance of the train, even at a velocity of 20 miles per hour, was 
less than 8 lbs. to the V)n, 

Theieaistance from friction, when a train ia equilibriated, on an inclination of 18 feet per 
mile, would be about 7-64 ICO lbs. per ton . but as the train was accelerated,! it is obvious 
that the re«sum« to traction on the Reading road is lest than 7'«4 100 Iba, and probably 
not more than 7 lbs. per ton." 

Dr. Lardner savs in the ** abstract :" 

" From this and the former experiments, it may therefore be inferred that the mere form 
whether of the front alt hinder part, or the mere magnitudefof frontage, prodncea no praeti- 
cal efiecta iipon resistance ; but that, by increasing not the frontage oaly, but the wkoU 
tiotume of the train, a material effect ta produced. 

It had been found contrary to what waa firat expected*, that by inereaains the number of 
carriages in the train, that portion of the resistance which must be ascribed to the atmoa- 
phere was tnoieaaed. It appeared at first view, that the chie^ if not r he only source oi air 
mospheric reeistance was to be found in the frontage or maximum transverse section. Tfae 
experiments, however, are entirely incompetiMe with any anch auppoaition. Had snch 
been the caae, the trains of six and eight canriagea ought to have acquired a considerably 
greater velocity in deacending die incuned planes, than the trains of four carrtagea, which 
waa not the case.*' 

It haa been atated confidently in print and at public meetings, by men reputed to pos- 
linHormatien in practical aoience, that the atmospheric reeistance has long been known. 



in moat eleinentary works i that 
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not perhaps with perfect aceuracy, but that tables, giving a near approximation, have been 
pnbuahed by different eminent men. and are to be found 




tion in declaring that they are utterly unfounded. , No detaila exist, nor have any experi* 
ments ever been made by which the reeistance of the air to a train of railway carnages 
could be obtained by any calculation whatever ; nor waa the amount of auch resistance 
^ver suspected, even by the persons who have ventured to utter such statements, aa have 
been here proved to exist" 

We will apply the ordinary rules used by ** men reputed to possess in- 
formation in practical science," to the only experiment Dr. Lardner made 
to determine the efiect of frontage, Table IX; for in the experimont recorded 
in Table V, the frontage of the coach is not given. ^ 

The uniform or maximum velocity on 1-177 with a frontage of 24 
square ft was 22*75 miles per hour, and with a frontage of 47 8 square fl. 
17 mileaper hour ^ and the velocities at foot of 1-265 were 19 5 and 8-5 miles 

respectively. Now, (22*75)3 ^4 j^ to (17)" x 47*8 as ten to eleven near- 
iy, a very close approximation in auch a case : and ( 19*5)" x 24 ia to 
(8^)* X 47'9 as 26 to 10. Other experiments, however, are just as con- 
tradictory ; for instance, in Table I, a load of 27*5 tond descends a plane 
of 1-89 at the rate of 32*3 miles per hour, with an adverse wind, and a 
load one half greater, 40*75 tons, descends the same plane at the rate of 
only 31-4 miles per hour in ti dead calm! These discrepancies prove, 
not the absence of proper care in conducting the experiments, bat that the 
resistance of the air has so little influence on railway trains tinder ordinary 
circumstances of wind, load and speed, that it is difHcnlt to determine it ex- 
perimentally ', and I believe that it has for the last 7 or 8 years been much 
oftener over-estimated than underrated. 
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lam UEMter the impretsson, tbat the traction might be determined wkh 
ooDsiderabte accaracy by i6erely adding to De Pamboor'e obeertatiofiB 
tbat of the velocity at the foot of the plane, and then calculating the height 
due to the velocity as already explained. We bare seen that an experi- 
meat of De Pamboar'a gare the value of aU the resistances at 7*78 lbs. 
per ton, or, -^-g of the weight of wagons, tender and engine, determined 
t>n the established principle in mechanics, of "virtual velocities." In 
mtempting to illustrate a somewhat diflferent mode of applying the same 
principle to this experiment, the velocity acquired by descending 34*6 ft 
on an inclination of 1 in 89 was assumed at 25 miles per hour, which gave 
the traction=^f|j of the load on a level, while the experiment gave only 
^ . The velocity at the foot of the plane was probably 28 or 30 miles 
per hour, which would give the resistance per square foot of frontage equal 
to about 4 lbs. The lower ]^arts of the engine reach Iwithin a few inches 
t)f the rails and the column of nir, obstructed by the engine and the first 
^coach which is generally 8 ft. high, cannot well have a less transverse sec- 
tion than 48 or 50 square feet, making the entire resistance in calm weath- 
•er^200 lbs. at the maximum velocity, or, taking 20 miles per hour as the 
apeed offering the average re8istance»= 100 lbs, and, assuming only | this 
resistance for ail the other wagons, that is ^ for each, we have a resistance 
of 150 lbs., or nearly 2 lbs. per ton, which, deducted from 7*21, leaves the 
Action ^5 21 lbs. per ton, or, entirely omitting all atmospheric resistance, 
except thtft due to the frontage (100 lbs), the friction will be about 6 lbs. per 
ton. 

Ob Dr. Lardner's hyphothesis, that ** mere magnitude of frontage pro- 
duces no practical effects upon resistance, but that by increasing not the 
Irontage only^but the tchole volume of the train, a material effect is produc- 
ed," the calculation would be thus: — we know that the atmospheric resis- 
tance is very nearly ^ lb. per square foot at 10 miles per hour, that it in- 
creases rather &ster than the square of the velocity, as (.)'*••, and that it 
also increases somewhat with the surface; hence, at 20 miles per hour, 
with a frontage of 50 ft. we are sure that, in calm weather, the atmospheric 
Resistance will be 100 lbs. Now, add to this the resistances of the other 
16 carriages estimated at only 50 lbs. each=800 lbs., add the 100 lbs. for 
Outage, and we have the total resistance^ from the air alone equal to 900 lbs. 
-erren surpposing it to increase only halfna ftist as the volume of the train, 
when the entire resistance was determined by actual trial not to be more 
•than 620 lbs. 

There is yet another way of proving that the resistance is as the front- 
•age. Dr. Lardner, in Table I, cites one experiment where a side wind 
^reduced the speed from 26 to 17 miles per hour ; but this must have been 
ft very moderate wind, as it has been knowi\ for years, that a strong side 
> wind will nearly stop a train, when, with the same wind ahead, the re- 
eistaace is comparatively slight. This is because the side of a train offers 
Irom 20 to 60 thnes the surface of the transverse section, and proves that 
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the atmotpberic resistance increases with the frontage. The magnitude of 
tb^ train is the same in both cases, conseqaeotly the resistances shooM be 
equal, y^ Dr. Lardner's single experiment shows a diflference of one^half, 
with, probably a very moderate wind. That the resistance is as thc^ front- 
age, has been determined by actual experiment, as well as its value and law 
of increase very nearly — indeed, for all practical purpose, in railroad engi- 
neering, this subject may be considered as thoroughly understood. 

Without presuming taclaim any thing more than a very rough appiozi- 
matioa to the truth by these ordinary modes of calculation, they are yet 
quite sufficient to point out the extraordinary errors of Dr. Lardner and Mr. 
Wood, and had these statementa not been issued forth with such confidence 
as to lead many implicitly to believe in them, or, had Mr. Brunei pointed 
ont the great source of error, I should nut have dwelt thus long in endeav- 
itig to show, that Dr. Lardner has signally &iled in his attempts to prove, 
that the resistance of the atmosphere has been underrated, that the fron- 
tage is unimportant, and that the resistance increases as the volume of the 
train. 

It is well known that, beyond a certain speed, even a rery small increase 
of velocity is attained with the greatest difficulty, and this has led many to 
believe, thai the resistance of the atmosphere was the retarding cause. M. 
* de Pttmbour, in August last, attained a velocity of 55*4 miles per hour (R. 
R. Journal, Dec. 1839, p. 384,) on the Great Western railway, with an en- 
gine having wheeh 7 ft in diameter drawmg the tender only^ and was 
unable to go beyond this, hecauu, the pump could not feed the boiler; 
and it will be found in all cases, that the difficuhies in reaching great ve- 
locities are owing to the 'proportions of the different parts of the engine being 
regulated with a view to average work, and not to isolated performances. 
An engine capable of exercising a power of traction of 800 lbs. at 20 milea 
per hoar, could very easily be geared so aa to maintain a uniform velocity 
of 100 miles per hour on a straight road, but would be of no wt. 

The entire subject is more curious than useful, or even interesting, and, 
at from variations in the course of the wind, and changes in the direction 
. of the road, the current of air acts almost always obliquely, the angle of in- 
cipience nrast be introduced into the calculation, the sp^es between the car- 
riages must be considered, the ratio of the retardation to the pressure of the 
.fiaaches against the rails must be ascertained experimentally, and, in short, 
the investigation must, if possible^ be as tedious, and embarrassing, as its 
results must be useless in practice, and vapid in perusal. 

Dr. Lardner mistakes friction for *'traotion," in which latter sense it is 
always used byde Fambour, for, in assuming the '*fViction" at 8 lbs. per 
ton, he, (de P.| means that to represent the average Mai resistance of an 
ordinary train, say 40 to 60 tons, moving at the rate of «bout 20 miles per 
hour. By taking a larger.train, 86 tons, and applying the ordinary calcula- 
tion we have seen, that it leaves the friction at 5 or 6 lb& per ton, the same 
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result as that obtained by Dr. Lardner, Mr. Wood, and Mr. E. Woods tbe 
engineer of tbe Lirerpool and Mancbester milwaj. 

We bave, however, much better proof here of the actual value of the 
friction, properly so called. For the last three or four years, fire wood has 
been carried on the Lowell railway on trains of 6 or 8 cars, descending 
grades of 8 and 10 fe^t per mile for the distance of 4 or 5 miles by the force 
of gravity only, after being set in motion at tbe head of tbe inclination. 
This I state on the authority of Charles S. SCorrow, Esq., the engineer of 
that railway, to whom I am indebted for a letter containing some other par- 
ticulars of the work, but as he informs me, that he intends, during the en- 
suing summer, to make some experiments on this subject as well as to give 
a detailed account of the peculiar construction of the road, all I could now 
say would only serve to detract from the interest of the communication we 
may expect from one of our ablest and most aecomplished'^ngioeers, without 
in any degree aiding the present discussion. 

As the cars do not stop on the inclination of 8 ft. per mile^7j^7'=3*4 lbs. 
per ton nearly, the friction cannot exceed that proportion. The cars 
are loaded with 2 cords of wood each, which would present a frontage of 
about 82 square feet and, including the platform and wheels, in all about 
40 square feet. This, with u velocity of 5 or 6 miles per hour, would ere* 
ate a resistance of about 5 lbs. or 1 lb. per ton for the first wagon, and with 
a velocity of 20 miles per boor would create a resistance of 80 lbs. or 16 
lbs. per ton for the first wagon or 2| lbs. per ton for 6 wagons of 5 tons each. 
Adding to this the 3*4 lbs for friction and we have 606 lbs. per ton lor the 
friction and atmospheric resistance, supposing the 5 wagons, next to the 
first, to be in 9U7 degree retarded, which appears impossible. Now, if for 
this latter consideration and the jobs which will occur on the best roads at 
great velocities we allow 1 lb. per ton only, we have 7*06 lbs. per ton for 
the traction on the Lowell railway at the rate of 20 miles per hoar. This 
is only one pound more than estimated by de Pambour 6 or 6 years 
since. 

With a speed of 31*5 miles per hour, and a frontage of 40 square feet, 
Che resistance of the air in a calm will be 4-96 lbs. per square foot or 6:61 
per ton for a load of 30 tons, and, adding the friction 8*4 lbs. per too, = 1 OH) 1 
lbs. for the traction, entirely omittmg the resistance of all except the first 
wagon ; or 1 1 lbs. per ton if we allow ^ of the resistance of the first to each 
of the other 5 wagons. This is ^^^ of the weight instead of i^M assumed by 
Dr. Lardaer. There is consequently no difikulty in accountiag for the 
common estimate of from 9 to 11 pounds per ton, with velocities of from 20 
to 30 miles per hour by tbe ordinary mode of calculation. 

(t may not be improper to add, that the Lowell railway is considwed by 
many, including G. W. Whistler, Esq., our most experienced railway en- 
gineer, as superior to any othisr road in New England and, ** a fortiori," to 
all others in the United States;— for (M and New England are the only 
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jmrts of tbe old and new worlds where the railway feel«, as yet, **at 
home." 

Dr Lardnar says : — 



" Thtt • nilwaf laid down with gradieots, from sixteen to twenty feet s mile, would be 
for all practical purposes nearly if not altogether, as good a4» railway laid down, from termi- 
nus to terminus, upon a dead level. The grounds on which he advanced this doctrine were, 
that a compensating eflect would be produced in descending and ascending the gradients, 
and that a variation of speed in the train would be the whole amount of inconvenionce which 
would ensue; that the time of performing the journey, and the expenditure of power requir- 
•dfor it, the expense of maintaining the line of way, and supplying locomotive power, 
would be tbe same in both cases ; that, therefore, he thought that no considerable capital 
ought to be expended in obtaining gradients lower than those jttst mentioned. He stated 
that he was assailed with the most unsparing ridicule when he advanced this doctrine, 
and that up to the present hour, so far as he knew, it had never been adopted or assented 
to by any practical man in the country* 

One of the stroogest objections urged against Mr. Brunei's gradients 
was, that, with the losds and velocities of practice, any diminution of gra- 
dients below the angle of friction was not attended with sufficient advan- 
tages to justify tbe additional expenditure, and the Loudon and Birming. 
ham railway was quoted as an example. On this latter road the principle was 
folly adopted and carried out by Mr. Stephenson, and has been repeatedly 
advocated in this country, on the ground, that the greatest load in practice 
should not exceed one half the maximum power o( th^ engine. This is 
only one of those thousand circumstances which influertce the engineer in * 
his final decisions, and of which he is not to be held ignorant, because. 
he has neither time nor inclination to write long treatises on them. 

** The speed in ascending and descending tbe several gradients and the 
mean between them is exhibited in 
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Speed. V 


Mean. 




Gradient. 


Aseendhig. 


Descending. 




One in 

177 
266 
330 
400 
632 
690 
660 


Miles per h. 

22*26 
24*87 
26*26 
26*87 
27*36 
27*27 
29*03 


Miles per h. 

41*32 
39*13 
37*07 
36*76 
34*30 
33 16 
32*58 
1 


3178 
33*00 
31*16 
31*81 
30*82 
30*21 
30*80 


« 1 

/ 


Level 






30*93 





"He said, that on this table it is scarcely needful to make a single observation. It is quite 
evident, that the gradients do possess the compensating power which he ascribed to them. 
The discrepancy existing among the mean values of the speed, is nothing morfe than what 
may be ascribed to casual rariations in the raovinc power. This experiment also was made 
under very fkvorable circumstances, the day being quite calm. Without going into the de- 
tails of the principle on which these remarkable results depend, it may bo stated penerally, 
that since the chief part of the resistance of a railway train depends ea (he atmosphere, 



80 Communioaiums. 

ftDd is pii»F>itioiial to theBquara of the ▼alodtf, a irflrr wnall dimioittioii is tlM Telocity it- 
self produces a considerable diminutioo in its square. A train, in ascending a gradient, 
may therefore relieve itself from as much atmospheric resistance as is eqnal to the gravita- 
tion of the plane by slackening of its speed." 

This is a mere corroboration of de Pambour's mode of aasertaiotiigthe 
total resistance to a train in motion. Now i( on a plane of 1-89, the entire 
force of gravity be absorbed in overcoming the resistance, as previously as- 
aumed by Dr. Lardner, whence is derived the power, which, by^rrying 
the train up the next plane, so very nearly compensates for the power ex- 
pended in the descent of the first? 

As for the *' chief part of the resistance of a railway train depending oa 
the atmosphere,'* we have seen, that well known and well established modes 
of calculation explain all with sufficient accuracy ; the experiments of d& 
Pambour with locomotives, give us the value of the power, and his experi- 
ments with the wagons, give us the traction ; we have, therefore, the pow- 
er and the weight determined by diflferent methods, aBd they correspond 
with nearly all the accuracy the case admits. Hence, if the entire re- 
sistance has been so much underrated, the power of the engine and the 
value of the adhesion have been underrated in the same proportion, and we 
mtist of course infer, that all who have hitherto written on this subject, in- 
cluding de Pambour, are entirely in error. That the latter gentleman 
differs widely from Dr. Lardner, is very true, but that he is in error, on 
that account, is not, in my opinion, a logical deduction. 

A variation of speed from 20 to 40 miles per hour, is spoken of as the 
•' whole amount of inconvenience." " Inconvenience^' is a very mild term 
for the enormous diflference in the dividends, which such difierences in 
speed would make. The wear of engines, road, coaches, and the increased 
liability to accident must be from 6 to 10 times greater at a speed of 40 
than of 20 miles per hour. By making the road consist of a series of cy« 
cloidal arcs, the " compensating power" will be retained, there will be, in 
addition to this, a saving in time, and, as no engineer ever did or ever will 
adopt this plan, it will form a '* constant" on which to "* enlarge." when 
alluding to the obstinacy of ** practical men" in neglecting the advice of 
" men of science." 

I shall make only one more extract 

** When the first experiments indicating theae results became public, various objectioBS 
were urged against them, by Mr. Brunei; and although it was not considered by Dr. 
Lardner, or by any of the other persons engaged in this inquiry, that audi objectioBs wars 
entitled to any serious sttention, yet it was thought advisable to make experimanta which 
would show whether or not they had any foundation in truth.*' 

On this I shall merely observe, that the credit to which Dr. Lardner is 
entitled for his very extensivecourse of experiments, will be somewhat less* 
ened by his disparaging allnsioDS to Mr. Brunei, as well as by bis as- 
sertion, that the statements of ** men reputed to possess information fa prac- 
tical science," the foremost being de Pambour "are utterly uijfounded/' 
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For tht AinencBii lUSroad Journal and Mecbtnics' Magazine. 
' QEi^TLEaiEK : — I eDclose you two circular letters oq the subject of a 
Society of Civil Eagineers, which a due respect for the ConventioD that 
met at fialtirnore last spriDg, requires me to publish — in connection with 
the documents already printed in the Railroad Journal, (Vol. 2, New Series, 
pages 153, 193, and 225,) they complete the history of this abortive attempt 
to establish a society. 

I have delayed the publication of these papers, under the impression that 
the Committee of seventeen might, perhaps, take further action on the sub- 
ject. They have not done so* however, and I therefore am justified in con* 
sidering the measure abandoned. 

The members of the Baltimore Convention have a right to be officially 
informed of this fact, in order that they may be at liberty to adopt such fur- 
ther mefC^ures as they may deem necessary. 

My position as a member of the Committee, and its Secretary, caused 
me to devote considerable attention to the subject ; and I am fully satisfied 
that the appointment of a large Committee for this purpose, by the vote of 
a general Convention, (although certainly a very democratic mode of pro- 
ceeding,) was by no means that likely to produce harmony in council, or 
the greatest benefit to the profession and science. When to this is super- 
added the facts, that most of the individuals composing the committee were 
ignorant of their appointment, and of course unable to promise attendance; 
that several of them were absolutely indifferent or hostile to the formation 
of any Institution, which could fulfil the objects proposed by the Conven- 
tion; that many of them were personally unknown to each other; and 
that they were scattered over such an extent of territory, as to render a gen- 
eral meeting very difiicult, and an epistolary discussion so tedious and 
troublesome as to be almost out of the question ; there can hardly be a ne- 
cessity of pointing out the local views, partialities and jealousies, which in- 
fluenced in some measure the result. 

I must confess that my own views on this subject have undergone con- 
siderable modification, and I am by no means satisfied that a grand Nation- 
al Society is at present either practicable or desirable. The members of 
the profession are so widely scattered, and have generally so little com- 
mand of their own time, that even an annual session would be but thinly 
attended, and the advantages resulting from the collections of plans, models, 
reports, books, and manuscripts, (which appears to me among the main ob- 
jects of the Association,) would be almost exclusively local. 

The management, too, of a National Society must necessarily rest in a 
few hands, and those on account of convenience in consultation and action, 
should reside near the point where the Society's hall is located. This will 
cause jealousy ahd discontent 

Cannot the object aimed at be reached by the formation of four independ- 
ent Societies, having their pbints of meeting in different portions of the 
Uniont and their sessions at different seasons of the year? 

U 
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A properly authenticated certificate of membership from any one of them 
might then by common consent, entitle the holder to a participation in the 
proceedings and privileges of the others, (with the exception of voting, 
etc. ;) and thus, those whom leisure and inclination permitted, might attend 
a quarterly meeting of Engineers, instead of an annual one, and listen to 
the voice of experience from every quarter. 

These societies would emulate each other in the advuicement of scien- 
tific and practical knowledge ; and ahbough less imposing in their title 
and character, than one nominally combining the talents of the nation, in 
the aggregate they would be vastly more useful ; for numbers of excellent 
Engineers would participate in their advantages, who would be debarred 
by the expense and time incidental to a long journey, from attending the 
annual meeting of a National Institute. 

The following, would perhaps, be considered a convenient division of the 
Union. 

1. New York and New England. 

2. Pennsylvania, New Jersey, Maryland, Delaware and Virginia. 

3. All the States south of Kentucky and Virginia. 

4. Kentucky and the North Western States. 

I shall be glad to see a full discussion of this important matter in your 
Journal. And am very respectfully, 

Edward Miller, Civil Engineer. 
Philadelphia, January 15, 1840. 



CIRCULAR NUMBER ONE. ADDRESSED TO EACH MEHBER OF THE COM- 
MITTEE OF SEVENTEEN. 

Philadelphia, April 27, 1839. 

Sir : — The same mail which will bring you this letter will also trans- 
mit you a printed copy of the proceedings of the Committee, appointed by 
the Baltimore Convention, for the purpose of organizing a Society of Civil 
Engineers, and adopting a constitution for its guidance. 

It is to be regretted that so small a number of the committee attended 
the meeting in Philadelphia ; though perhaps the six who met, (represent- 
ing each a different State,) may beconsidered as affording a fair indicjition 
of the feelings and wishes of the profession throughout the Union. 

The approval of a majority of the whole seventeen is required in order 
to adopt the constitution, and, therefore, in accordance with Section XV, I 
solicit you to peruse the document, and send me at your earliest conveni- 
ence a notice of your approval or disapproval of the same 

I have to regret the occurrence of three errors in the printed copy, of 
some importance. The first is in Section II, Par. 5. Add at the end of 
this paragraph the followfng sentence, " Contixting of seven members'^ 
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And in the list of names added to the original seyenteen, Section XVI, for 
M. R. Stanley, read M. R. Stealey ; and for T. M. Fessenden, read John M. 
Fessenden. 

I am, very respectfully, your obedient servant, 

Edward Miller. 
Secretary of CovtmiUee of Sevenieen. 
Residence No, 2i6 Spruce St, PhUadelphia. 



CIRCULAR NUMBER TWO, ADDRESSED TO EACIf MEMBER OF THE COM- 
MITTEE OF SEVENTEEN. 

Philadelphia, July 30th, 1839. 

Dear Sir : — I haive the honor to inform you that the form of constitutioa 
proposed for the Society of Civil Engineers by that portion of the Com- 
mittee of seventeen which met in Philadelphia on the 10th of April last, 
has failed to receive the votes of a majority of the Committee, and must 
therefore be considered rejected. — 

The votes are as follows, viz. : — 

7 Approving, — Benjamin Wright, Wm. S. Campbell, Charles B. Fisk, 
Edward F. Gay, Edward Miller, Moncure Robinson,and J. Edgar Thomson. 

6 Disapproving, — W. M. C. Fairfex, Walter Gwynn, John B. Jervis, 
Jonathan Knight, B. H. Latrobe, and W. G. McNeill. 

C. Crozet declines his appointment as one of the Committee of seventeen, 
without expressing an opinion. 

J. B. Jervis declines becoming a member of a society, formed on the prin- 
ciples of the proposed constitution. 

Edward F. Gay declines becoming a member of any society of Civil 
Engineers. 

Isaac Trimble, Sylvester Welch, and G. W. Whistler have made no re- 
ply to my circular. 

I have been convinced, from the tenor of the letters received from differ- 
ent members of the Committee, that a National Society, on a broad and 
useful basis cannot be formed by gentlemen holding such discordant opin- 
ions, unless they will take the pains to meet together, and give the subject 
a fair discussion. The adjournment of the Committee in April was " sine 
die" ; and those portions of sections 15 and 16, which fix a meeting in Sep- 
tember next, and appoint a provisional Secretary until that time, &11 to the 
ground with the body of the instrument. 

Matters must consequently commence de novo, and additional correspon- 
dence will be necessary before a day of meeting can be selected. 

I have hitherto cheerfully attended to the duties which the Baltimore 
Convention, and subsequently, the Committee imposed upon me, but as I 
now see no prospect of a beneficial result to the profession, and have no 
leisure for useless correspondence, I respectfully decline acting longer a 
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the organ of the Ck>mmittee, and will hand ove? the papers and correspon- 
dence in my hands to any one they may designate. 

Very respectfully, 

EnWARD MlLLKR. 



LIEUT. LE COUNT, ON RAILWAYS. 

The mean receipts for five years on the Liverpool and Manchester line 
give the following proportions : — Revenue 100, expenses 55, profits 45 ; and 
the expenses have oeen as high, or higher than 60. The average, howev- 
er, gives the ratio of revenue to profit at 1 to .45. On the Dublin and 
Kingston railway the same ratio for 26| months gives 1 to .4344. On the 
Brussels and Mechlin railway the ratio for I year is I to .488. On the 
Grand Junction railway, for 6 months it is 1 : 48. On the London and 
Birmingham, no data exists to form a judgment. There is a very sin- 
gular coincidence in these ratios on lines so very dififerently circumstanced, 
and of lengths varying from 6 miles to more than lOt); out we have not 
yet acquired any sufficient experience in railway statistics to enable us to 
speak with confidence on the subject. If every railway would publish year- 
ly its experience, as was so handsomely done by the Liverpool and Man- 
chester for several years, analyzing every source of expense, and reducing 
them to the ratio per passenger and per ton per mile, we should then soon 
acquire such a stock of knowledge as would enable all these points to be 
decided ; indeed, of so much consequence are railways now becoming, that 
the leo^islature should take up the question, making it a law that returns 
should be sent yearly, according to a form arranged by sone person thorough- 
ly conversant with the subject. 

The following extract shows the difficulties of obtaining an act of incor- 
poration from Parliament; we have not in this country found similar em- 
barrassments. 

That these matters require the greatest consideration, will be apparent 
from the difficulty, delay and expense of obtaining acts of parliament for 
railwa3r8. The cost of that for the Liverpool and Manchester line, for in- 
stance, thirty miles, was about 900/. per mile. That for the London and 
Birmingham, 112 miles, was 72,869/. or 650/. 12s. per mile; and it is well 
known that the expense has reached 1000/. per mile on long lin^, and that 
latterly, in every new session of parliament, there have been fresh difficul- 
ties thrown in the way of obtaining the necessary acts, till it is now nearly 
impossible to succeed stall. 

There are many very great hardships connected with obtaining an act 
of incorporation for a railway. Parliament requires that a plan and sec- 
tion of every part of the ground through which the intended line is to pass, 
shall be lodged with their clerk, and with the clerks of the peace in every 
county through which the railway goes. This is a very proper regulation 
in order that every landholder may be able, by travelling a convenient dis- 
tance, to have a personal inspection of a duly authorised document, so as to 
examine the nature and extent of the benefit, or the inconvenience which 
it may occasion to bis particular property; but parliament should at the 
same time have given the railway companies the power of complying with 
this wholesome regalation, in the same way as road surveys are made in 
Ireland, by an order from two magistrates to enter any requisite grounds. 
This, however, is not done, and therefore it follows, as a necessary conse- 
quence, that the projectors of these undertakings, no matter how beneficial 
or important soever to the community at large, are left entirely at the mer- 
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cy of the landholders, whether they can make their survey or not. We 
have oarselves known, that when decided opposition has been evinced to 
the undertaking, the engineers and surveyors have been put to all possible 
shifts to obtain the necessary data for their plans and sections. Working 
by night with lanthorns has even been unavoidably resorted to ; and in one 
case, where the proprietor was a clergyman, he was watched on Sunday 
until he went into his church, and a strong party immediately setting to 
work, just suceeded in finishing the business as he concluded his sermon. 

The facilities of opposing a bill in parliament are so great, that every 
temptation is held out to do so, especially when the rich harvest to counsel, 
solicitors and witnesses, is considered ; and as has been well observed by 
the Irish railway commissioners, discussions are mooted of the most dis- 
cursive and discordant kinds, relating to all the abstract professional matter 
in the most distant manner connected with a railway. The principles of 
curves and gradients are entered into with mathematical precision, and the 
\sLW8 of friction and gravity are investigated ; questions about which the 
counsel and the court are often equally ignorant, the one side seeking to 
swell the estimates and lower the profits, and the other pulling in the oppo- 
site direction, like the bulls and bears on the stock exchange, till at last, 
probably after the expenditure of thousands, the bill is thrown out, not on 
its own merits or demerits, but because, perhaps, a notice to the proprietor 
of five or six yards of a cabbage garden, was left next door by mistake. 

The parliamentry rules are now as much too strict, as they were at first 
too loose. The time when the required plans and sections are to be depos- 
ited, is very inconvenient; two years at least being required between the 
deposits being paid and the act obtained. Thus at the present time, if any 
line is wished to be procured, the surveys must be made in the autumn of 
1838, the plans must be lodged and the notices given in Mareh 1839, the 
petition for the bill presented to the Commons in February 1840, and sup- 
posing the act obtained the same session, little if any real work can be done 
until the spring of 1841. 

It would seem that the same spirit, even in a greater degree, actuates land- 
holders in England as in this country. The following plan of obtaining 
cessions may be useful to some of our readers. 

While the engineer is employed in getting out the working drawings, &c., 
for the several contracts, the land-valuers will be using all their endeavors 
to get possession of the land in the order in which it is wanted. Public 
companies have been so grossly taken in on this head, and particularly 
railway companies, that it becomes imperative that something should be 
done at all hazards to protect their interests. We have ourselves seen the 
land for one of the principal railways just constructed, paid for at the en- 
ormous sum of 5,500/. per mile, and another at upv^ards of 330^ an acre 
or about 5600/. per mil^ under all circumstances of fraud, delusion and 
downright robbery, thai can any how be conceived. No means were left 
untried, no artifices unresorted to, and the most barefaced falsehoods unblush- 
ingly set forth in aid of one vast system of plunder from beginning to end, 
with hardly any exception. They understand these things better in Amer- 
ica. Juries there have actually awarded that landholders should compen- 
sate railway companies for bringing the line through their lands ; while in 
England, it is notorious that the consent of men of great influence has fre- 
quently been obtained as a matter of policy, bv agreeing to pay them amounts 
totally out of proportion to the value of the land required ; while others 
have purposely dissented, until they were bought off by a bribe. All these 
unnecessary extortions, as well as the enormous sums expended in order to 
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obtain acts of incorporation, come in most cases, ultimately out of the pock- 
ets of the public in the shape of heavier fares. 

The first step in order to prevent this in other cases, will be to ascertain 
the fair value of the land, and of the requisite compensation, and whoever 
asks more than 25 per cent, above that value, band him over to a jury that 
minute. If this course be in the beginning avowedly and unhesitatingly 
adopted, there is no doubt the interests of the company will at any rate be 
protected from those gross cases of pillage which have lately taken place. 

In order to render this complete, the agent, or the land valuer, should be 
engaged with on the following terras :--Suppo8e 900 acres are required, 
and that if some greater precaution than has hitherto been taken be not put 
in force, then this land will average 300/. an acre, or the whole will cost 
270,000/. Now, if the remuneration to the land valuer be made upon a 
scale which increases, while the price of the land decreases, the amount may 
stand as follows : — 
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The above per centage must only be paid in this way. For example, if 
the land, when totalled, is found to be between 200/. and 225/. per acre, 
then 11 per cent, is paid on a suppositious price, namely, 200/. per acre ; 
when It is between 225/. and 250/. per acre, 1 per cent, is paid, rating it at 
225/. per acre, and so in all other cases. 

The scale of remuneration will require adaptation to peculiar circum- 
stances ; in fact, if the principle above laid down be adhered to, the detail? 
are immaterial ; all that is necessary is by a bonus of 4000/. or 5000/. ex- 
citing the land valuer to the most rigid attention to economy, which, com- 
bined with a firm resistance to every attempt at extortion, will no doubt in 
most cases prevent the gross impositions which have been lately put in 
practice. The short-sighted land-holders, by their outrageous opposition, 
may have here and there driven a railway into a bad curve, but by causing 
so much discussion J they have mainly contributed to the rapid spread of the 
system. 

The following extract in relation to excavation and embankment may be 
of interest to some of our readers. 

There are several ways in which earth-work may be hastened, for in- 
stance, the use of locomotive and fixed engines to draw the earth along, 
both of which will be cheaper than horse-power ; and as no very rapid 
speed is required for this work, a cheap description of locomotive engine 
might be constructed, fully able to take a train of earth wagons at'the rate 
of eight or ten miles an hour, and not costing more than 700/. or 800/. — 
whereas a good passenger engine, made in the best manner, will cost 1500/. 
One large tube would be sufficient for all common purposes. 



A common moveable Rteam-engine, working with a rope, will be cheaper 
than locomotive power, but qot so convenient ; if used, advantage should 
be taken in all cases of gravity. Loosening the ground with a plough, 
will be very advantageous where the soil will permit it, such as clay, marl, 
and sometimes shale ; and as the quantity of work which can be done is 
limited by the tip, this must be paid every attention to. The usual mode, 
by runnmg sidings out from the main line in the form of a fan, so to have 
as many tipping places as possible, requires modifying. At present the 
common practice is to take up and relay the rails as the embankment pro- 
ceeds, which consumes a great deal of time, and gives a corresponding por- 
tion of trouble, instead of which, if longitudinal bearers are framed for ea'ch 
lipping place, these can be at once lifted up all in a piece, and carriad for- 
ward, and a rail put in behind them, in a very short space of time, and with 
one-fourth of the trouble which is found in the old way. When the em- 
bankment is not high, these frames may be supported from below on a rail- 
way, and be moved forward any length that may be required. A horse 
should be kept for tipping above, and he may take in three wagons at a 
time. By making the above frames to propel forward, and having a door 
in the bottom of the wagons, the quantity tipped may be very considerably 
increased. 

Whenever the lead gets above 1^ miles, and there is much to do, a loco- 
tive engine should be employed, theexpense of which, including fuel, wages 
repairs, interest on capital, and 'provision for a renewal every five years, 
will not exceed 4/. per day * the engine will take 24 wagons per trip, at 10 
miles per hour, while a horse taking 3 wagons will only go 15 or 16 miles 
per day. That a great saving will ensue is clear, and may be thus shown. 
Let the lead be two miles, and the contractor required to tip 1200 cubic 
yards per day; this would require 150 two-yard wagons, besides spare ones 
and as a horse with three wagons would make four trips per day, or 24 
yards per day, '|f '=50 horses, besides spare ones and tipping horses. — 
Now these wagons are to be constantly travelling, and to keep these going 
there must be 24 always filling, and 24 tipping. This, with the requisite 
number of spare ones, will in the whole require about 220 wagons; where- 
as, with the engine, 24 travelling, 24 filling, 24 tipping, and 24 spare, total 
96, is all that is required, say 100. Here then is a saving of 120 wagons 
at 20/. each, or 2400/., which is considerably more than the cost of the en- 
gine, besides the 50 horses« which, with their harness, cannot be taken at 
less than 25/. each, or 1250/. 

Again, take 50 horses' keep at 3s. per day, is 7/. 10s. ; 50 boys at Is. 6d., 
or 25 men going one to two trains, at 3s. is 3/. 15s., total 11/. 5s. per day, 
whereas the engine will not cost more than 4/. Under very unfavorable 
circumstances, a mean of 15,000 trips gave for a distance of 1969 yards, 
15 wagons per train, carrying 25 cubic yards, with a consumption of coal 
of 245 lbs., costing 2s. 4d., wages, 1 1 Jd., repairs and sundries, 6|d., total 
3s. 9Jd. per trip. 

The old way of working at the face ofan excavation, and bringing it out 
by lifts, is now known to be more tedious, and consequently unprofitable, 
than running a gullet through at once, in which as many wagons as the 
contractor likes can be put in and filled, both by throwing in the earth from 
above, or having a stage over the wagons to run barrows on. To get the 
greatest quantity of earth, besides ploughing it, which plough may be often 
worked by a steam engine, the method called " falling" may be resorted to, 
that is, digging underneath and then splitting it on the top with wedffes, 
and with the help of long iron levers, bringing down a lump ccntainmg 
several cubic yards at once. 
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The contractor will find it best to provide wagbos, engines and rails, and 
to sub-let bis labor to small gangs of about a dozen men each and a ganger. 
The best sort qf rails for a contractor's ase is the T rail, inverted so that 
the lower flang nails down on the sleeper, and requires no chair. 80 lbs. 
per yard will be enough, but from 40 to 50 lbs. is better, as these will do 
for anything, and 30 Ifc^. would be too light for clayey soils. 

In any place where time is an object, the tip etid of the embankment 
ought to be made ,much wider and steeper than it is intended, so as to get 
in more roads at the tip ; and as the work proceeds, this extri width is 
pared off and thrown down below to increase the slope, which should be 
left a little too narrow at the bottom on purpose. 

There is another mode of increasing the tip, by which the time of form- 
ing a large embankment may be reduced one-half This method is to form 
the embankment at twice in the following manner: — Garry out the earth 
to the required width, say 20 feet high, and then come on and complete this 
with a second set of tipping places, say for 30 feet more in height ; the 
wagons must run from the 50 feet level' down to the 20 feet by means of 
inclined planes on both sides of the upper embankment, and from the width 
of the lower one, a great many roads may be put in at the tip ; the upper 
pirt of the embankment is brought on in the usual way, and by this means 
the quantity tipped may be doubled. 

Under favorable circumstances, a contractor ought to move 1000 cubic 
yards of earth per day. at each trip, and this by the above process may be 
doubled, in fiict the limit is the tipping, for, by running a gullet into the hill 
getters and fillers may be placed as thick as will leave them room to work, 
the quantity of which depends greatly on the weather, the average number 
of working days being from 200 to 230, in which may be got, by having 
night shifts in summer, and 3, 6 and 9 hours' shifts in spring and autumn, 
about 3000 working hours. Under many peculiar circumstances, it will 
be very advantageous to lay in a line of rails, and place huts on it for the 
workmen on wheels ; so that their place of abode always follows up, and is 
close to their work, in fact a moveable village. Much, of course, also de- 
pends on the nature of the soil, as to the work which will be done in this 
time ; generally a filler will put into a wagon from 15 cubic yards per day 
in stiff clay, to 25 cubic yards per day in loose sand, and by falling the 
earth as before described, 1 getter will keep three fillers going, so that to 
keep up 1000 cubic yards per day, will take from 60 to 90 men according 
to the nature of the ground. 

Where there is much rock the natural stratification of it should be close 
ly examined and attended to in the blasting of it, as a horizontal blast would 
in many cases bring down ten times as much as a vertical one, and the 
force or the powder will be increased by mixing saw-dust with it. The 
strength and disposal of the blasts must entirely depend on the nature of the 
rock, and also in some measure, on whether it can be used in the bridges, 
or other erections along the line. 

The contractor will find it his interest to look out sharp for clay, and 
either to make his own bricks, or let his clay to a respectable brickmaker 
to make them for him, unless he happens to be very favorably situated as 
to carriage; he should also do all his wagon repairs, erecting temporary^ 
carpenters' and smiths* shops in some position adjacent to his heaviest work, 
but being careful they are so situated that they can be let or sold at the 
terminiticn of his contract; he should always work towards his greatest 
job, and of course so apportion his men as to bring in the whole at one 
time at the end. 

It may sometimes happen, that from unavoidable causes, a contractor 
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will find it impo0tible tb comiirae his work, and occasionaUy this will be 
dooe imeiitioDally. To guard against the last has been already adverted 
to, but to guard against the first is morally impossible ; for there are so 
nmoy cases in which a man, with the very best intentions, is yet borne 
down by the uncontrollable force of circumstances, that no human foresight 
can bv anv possibility prevent an unfavorable result As a general rule, 
it will be D€^ for the directors, in every prudent way, to assist and encour- 
age a contractor, and by every means in their power to enable him to 
complete his work, provided it be seen that he really is desirous to get on. 
If prices liiave risen against him, or if he has made a miscalculation, it 
will be most decidedly the best thing for the company to increase the 
amount, to remit his retained money, or by any means to get him to finish 
his contract. If this be not done, the consequences will be very uncom- 
fortable. His inability will have first become manifest by his employing 
too few workmen. If the checks which we have explained be put m force 
this is seen at once. He is served with a les^al notice, that under the con- 
tract, the company will employ men if he does not, and charge their ex- 
penses against him. This will probably induce him to come forward and 
mate what his difficulties are ; then if the company do not assist him, he 
will tell them he must give up his contract ; he is perhaps, a man of no 
capital, and his sureties are the same, so that the company have no resource 
but to take the work into their own hands. In the mean time, the work 
having fallen in arrear, there comes the tedious admeasurement of what 
has yet to be done* and two or three weeks' squabbling between his lawyer 
and the company's, as \p the terms on which he is to give up the works, 
and perhaps references to umpires, each taking a week ; then the company 
have to order wagons, engines, and tools of all kinds, and to find foremen, 
overseers, subcontractors, and workmen, ail at a vast expense, it being the 
fate of jdmost every public company to be charged higher than individu- 
als. While all this is going on, the work is so much delayed that the line 
cannot be opened at the time which was intended, the proprietors loosing 
the whole proceeds. Then come the enormous expenses which are requi- 
site to reaeem the time as much as pSssible. Land has to be bought to 
make side-cuUings in order to form the embankments, and, in another place, 
to deposit the earth from the excavation, which is now to s great extetit 
thrown into spoil ; horse-runs are established at as many places as possi- 
ble, to bring up the earth in barrows, and all this in addition to the regu- 
lar work at the gullet and the tip ; and when these things are taken into 
consideration, it will at once be seen, that the company ought never to agree 
to finish the work themselves, but as a dernier resort. There are on one 
of the railways in England, six contracts whi<Jh were let for 600.000/., and 
which the company have had to take into their own hands at an expense of 
1,200,000/. In one instance, the cost of the contract was more than trebled 
so that any means should be resorted to in order to assist the contractor 
through his job; and we again repeat, that it is decidedly bad policy to take 
the lowest tender in letting the contracts. A man of character alone should 
be selected, and ought to receive every encouragement in the execution of 
his work. 
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(Continued from page 32.) 

In the calculations relative to locomotive engines we shall introduce three 
terms more : the first to expreas the resistance of the air against the train 
in motion, a force which, increasing in the ratio of the square of the velocity 
could not be neglected without error ; the second to represent the resistance 
offered by the engine itself in the transport of its own weight on the rails ; 
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and the third to take account of the force expended by the engine in anima- 
ting its fire, according to the method in use in those engines. But as these 
divers circumstances do not in general occur in stationary engines, we will 
omit them at present, it being easy to reproduce them in the particular cases 
as it may become necessary. 

From what has just been said, the resistance R maybe replaced by 

R=(l-f6)r+;>+/ 
We shall then substitute this value in that of v, and at the same time make 

an expression, which in the case of I'^l, that is to say, for unexpansive en- 

/ 
gines, reduces itself simply to the ratio . , • Then, the value of v will 

become 

S k 

a n qK 

or 



* a n-\'q\{l + 8)r-^p'{-fl 

It will be remarked that the quantity 

S 



(1) 



n+qR 
is nothing else but the absolute volume of the steam correspondent to S, in 
contact with the liquid at the pressure R. Therefore, to have the velocity 
o, we must calculate the volume of the steam which corresponds to the 
volume of water S, supposed immediately transformed into steam at a pres- 
sure equal to the resistance R, afterwards divide thcTt volume by the area 
a of the piston, and lastly, multiply the quotient by the quantity A;, of which 
we have a little before given the developed expression. 

The formula (1) contains the general relation between all the data of 
the problem, and will serve us to solve successively the difierent questions 
we have proposed elucidating. It* will, however, be observed that the 
homogeneity of the formula requires that the dimensions of the engine a, / 
and /' be expressed in the same unit as the volume of water evaporated S, 
and that the pressures per unit of surface P, r, and p, be also referred to 
the same unit as 8. We mention this circumstance because these various 
quantities are usually referred to different units, according to what may be, 
in practice, the most convenient manner of expressing each. 

Besides, from the mode of our reasoning itself, it is to be understood that 
the quantity S, in the equation, is the effective evaporation of the engine ; 
that is, it represents the volume of water which really enters the cylinder 
in the state of steam, and there acts upon the piston. If then, from any 
mode of construction ofthe engine, it should occur that a portion of the 
steam generated in the boiler, escape without acting on the piston, that por- 
tion is not to be considered as included in the quantity 8, and ought, there* 
fore, to be deducted before all calculation. 

The formula just obtained will give the velocity of the piston for any 
load r, when the dimensions and dififerent data ofthe engine contained in 
the equation are known. This formula is general, and applies to every 
kind of rotative steam-engine. If the engine be expansive, it will suffice 
to replace /' by the length of the stroke traversed when the steam begins 
to be intercepted ; if the engine be unexpansive, it will suffice to make /' -— 
L If there be condensation, p, must be replaced by the pressure of con- 
densation ; and if the engine be not a conaensing one, p is to be replaced 
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by the atmospheric pressure. However, before making these deductions 
relative to the diflferent systems of engines, we shall continue to seek the 
general formulae for all the problems we have undertaken to solve. 

Let it only be observed, that the velocity of the piston in a given engine, 
is totally independent of the pressure nt which the steam is formed in the 
boiler, and that, on the contrary, it depends essentially .on the evaporation 
S of the boiler per unit of time, and on the total resistance [(l+5)r+p4-/| 
opposed to the motion of the piston. 

Section III. — Of the load of the engine^ for a given velocity. 
The analogy we have just obtained will show reciprocally the reistance 
a known engme can set in motion at a determined velocity. In efiect, it 
suffices to draw from it the value of r; or rather, as r is only the resis- 
tance per unit of surface of the piston, it will be preferable to have the 
whole resistance, by taking immediately the value of a x r, that is, 

SA: a in \ 

From the form of this expression, it would appear at a first glance, that 
on making v=0, that is, on supposing the velocity null, the result would 
be an infinite load ; but on examining the formula more attentively, we 
toon perceive that the result would by no means be such. 

In effect, if v=0, it followsalso that S=0 ; for S is the quantity of steam 
which effectively traverses the cylinders in a unit of time; and no quantity 
of steam whatever can traverse the cylinders without moving the piston, 
and consequently creating some velocity in the engine. If, then, the ve- 
locity be supposed equal to zero, we must necessarily have at the same 
time S=0. But, making at once t?=0 and S=0, we find 


^ 
and not ar=oo , as it first appeared. 

Thus, in this case, the formula reduces itself to the indeterminate form ; 
but it is to be observed, that the present formulae give the effects of the en- 
gine, only after the uniform motion has taken place. Now we shall pre- 
sently see that, for a given evaporation S, the uniform velocity can never 
be less than 

,_fiiS I 

since it is that which corresponds to the passage of the steam into the cyl- 
inders, at its state of gi'eatest density, and that at any other density, that 
steam would form a larger volume, and consequently could not traverse 
the cylinders in the same time, without producing a greater velocity. All 
supposition of less velocity than this, is then inadmissable in this problem, 
as being incompatible with that state of uniformity of motion, for which 
alone the effects of machines are calculated. 

Section IV. — Of the evaporation of the boiler, to produce wanted effects. 
To find the evaporation of which an engine ought to be capable, in or- 
der to set in motion a certain resistance r at a known velocity r, the value 
of S must be drawn from the same equation, 

s=,^±m±^i±i±A . . (3) 

This equation gives the quantity of water the engine ought to be capa- 
ble of evaporating and transmitting to the cylinder per minute. It will 
then be easy, according to the mode of construction intended to be us^ for 
the boiler, and the practical data proper to estimate the quantity of water 
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evaporated by siicb form of boiler, to koow what extent of heating surface 
should be given to the boiler of the engine, in order to obtain the proposed 
efiects. 

As the quantity S represents here the effective evaporation disposa- 
ble by the engine, it is understood that, if the usual construction of the en- 
gines under consideration give rise to a certain loss of steam, either by safe- 
ty-valves or otherwise, account of this must be taken, with as close an ap* 
prozimation as possible, by first adding that loss to the quantity S deduced 
from the preceding equation, then by estimating the heating surface suita- 
ble to the production of the useful steam augmented by the lost steam. 

Section y. — Of the different txpressions ofiht useful effects of the engines, 

1. The useful effect produced by the engine in the unit of time at the ve- 
locity f, is evidently a r v, since the velocity t? is at the same time the 
space traversed by the piston in a unit of time. Consequently, by roulti- 
plying both memoers of equation (2) by v, we shall have the useful effect; 

„ Sk av in v 

«.E.=«rr=^-j-^-^— Pj:j^-+,+/\. . .(4) 

This mav be expressed in terms of the load, by multipying the two 
members of equation (1) by ar. We have then for the useful effect the 
engine may produce with a given load, 

n4-g{(l-fd)r-ff-h/| 
It will be remarked, that in a given engine this useful effect does not 
depend on the pressure at which the steam is generated in the boiler, since 
the quantity P does not appear in the above equations ; but that it depends 
essentially on the evaporation S effected by the boiler in a unit of time. 

2. If it be required to know the horse-power which represents the effect 
of the engine, wnen working at the velocity v, or when loaded with the re- 
sistance r, it suffices to observe that what is called one-horse-power repre- 
sents an effect of 33,000 lbs. raised one foot per minute. All consists then 
in referring the useful effect produced by the engine in the unit of time, to 
the new measure just chosen, that is, to the power of one horse; and con- 
sequently it will suffice to divide the expression already obtained in equa- 
tion (4) by 33,000. 

Thus the horse-power of the engine, at the velocity v, or with the re- 
sistance r, will be 

We will here observe, that what is designated by horse-power would, 
with much more propriety, be termed horse-effect, since it is an effect and 
not a force. It should then be said, that an engine is of so many horse-ef- 
feet, instead of saying that it is of so many horse-power. 

3. In the two preceding questions, we have expressed the power of the 
engine from the total effect it is capable of developing, without regard to 
its consumption of fuel or water. We are now about to express the same, 
either from the effect it produces per unit of fuel or of water expended ; or 
from its consQinption while performing a given work. 

The useful effect obtained in equation (4), is that which is produced by 
the volume 8 of water transformed into steam ; and as that volume of wa- 
ter 8 is evaporated in a unit of a time, the result is, as has been said, the 
useful effect produced by the engine in a unit of time. But if it be sup- 
posed that during th3 unit of time, there be consumed N pounds of fuel, 
tile useful effisct produced by each pound of fuel will plainly be the Nth 
pert of the above effect 

Heneethe effect arising from the consumption of 1 lb. of fuel will be 
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u. E. 1 lb. co.=^ (6) 

To apply this formula, it Buffices to know the quantity of fuel consumed 
in the furnace per minute, that is to say, while the evaporation 8 is taking 
place. This aatum ma^ be determined by* a direct experiment on the 
l)oiIeT itself, or by analogy with other boilers similarly disposed. And the 
datum once obtained, may be used for every other case, and for every sup- 
position of velocity of the engine. 

4. We have seen above, that the effect indicated by u. E. is that which 
is due to the volume of water S transformed into steam. If then it be re- 
quired to know the useful effect arising from each cubic foot of water, or 
n*om each unit of the volume S, it will obviously suffice to divide the total 
effect u. E. by the number of units in S. Thus, for the useful effect due 
to the evaporation of one cubic foot of water in the engine, we have 

u. E. 1 fk. wa.=-g- • * • • (7) 

5. we have obtained above the useful effect produced by one pound of 

fuel. It consequently becomes easy to know the number of poi^nds of fuel 

which represent any given useful effect, as, for instance, one horse-power. 

A simple proportion is, in fact, enough, and we have for the quantity, in 

weight, of fuel requisite to produce one horse power, 

33000 N xftx 

QL CO. for 1 hp.= — jj-^ — . . . . ^o; 

6. By a simple proportion will also be found the quantity of water that 

must be evaporated, in order to produce one horse-power, viz. : 

33000 S ,Qx 

ft. wa. for 1 hp.= £ — . . . . v^; 

7. It may yet be required to know what horse-power will be produced 
by a pound of coal ; which will evidently be 

u. HP. for 1 lb. co.=33ooo^ • • • • (»0) 

8. Finally, the horse-power produced by the evaporation of 1 cubic foot 
of water will likewise be 

u. HP. for 1 fl wa.=|^^ . . • • (H) 

Suba^tuting, then, in these several equations for u. E. its value deter- 
mined oy the fbrmula, (4,) we immediately deduce the numerical solution 
of the proposed problems. 
See, VI— Table for the numerich solution of the formula {rotative engines.) 

As the formula we have just obtained, and those which are about to 
follow, contain hyperbolic logarithms, the use of which is inconvenient, 
we here subjoin a table which gives, without calculation, the principal el- 
ements of the equations, and will greatly simplify the matter. 

In this table we have supposed the clearance of the cylinder £='05 2, 
as is the case in rotative steam-engines, of which we are now treating. 
In single-acting engines the clearance of the cylinder, including the ad- 
joining passages, amounts to 1 of the stroke, because the motion of the 
piston not being limited by a crank, is it more liable to strike the bottom of 
the cylinder. 

We have not inserted in the table a column to represent the fraction 

I 
because it is evident that L being known by the first column, the fraction 
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will be equal to the former augmented by-, that is, by 05. 

Table for the numerical solution of the formula (rotative engines.) 
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We limit ourselves to the preceding problems, because they are those 
which are most commonly wanted ; but it is obvious that, by means of the 
same general analogies, any one of the quantities which appear in the pro- 
blem may be determined, in case that quantity should be unknown, and 
that it were desired to determine it according to a ^ven condition. Thus, 
for instance, might be determined the area of the piston, or the pressure in 
the boiler, or the pressure of condensation, &c, corresponding to given ef- 
fects of the engine, as we have done for locomotive engines, in a preceding 
work (Treatise on Locomotives.) But as these questions rarely oc- 
cur, and as they ofier no difficulty, we deem it sufficient to indicate here 
the manner of obtaining their solution. 



ARTICLE U. 

Of THE MAXIMUM OF USEFUL EFFECT WITH A GIVEN BXFANSION. 

Section I. — Of the velocity of maximum useful effect. 

The preceding problems have been solved in tiie most genera] way, tha 
is to say, supposing the engine to set in motion any load whatever at any 
velocity whatever, with the single condition that the load and velocity he 
compatible with the power of the engine. In constructing an engine for a 
determined object, or to move a certain load with a given velocity, it must 
not be planned in such manner as to require the greatest efibrt of which it 
is capable, to perform that task which is to be its regular work ; for in that 
case, it would have no power in reserve, to meet whatever emergencies 
may occur in the service. On the other hand, since the maximum effort 
of the engine with a given expansion, corresponds, as we shall presently 
see, to its maximum useful effect, it follows that we are not to expect reg- 
ularly from the engine its maximum of useful effect, nor can the engine be 
constructed with such pre-intention. It is necessary, however, when an 
engine is constructed, or to be constructed, to know what is the velocity at 
which it will produce its maximum useful effect, and what this maximum 
useful effect will be; for it is evidently that knowledge which must decide 
the regular working load of the engine, and mark the possible limits of its 
effects in case of emergency. 

What is that velocity or that load, most advantageous for the work, and 
what are the divers effects which will then be produced by the engine? 
This is what now remains to determine, first, in supposing the expansion of 
the engine fixed a priori, that in making that expansion itself to. vary, in or- 
der to obtain a further increase of effect. 

To know the velocity corresponding to the greatest useful effect, it suffi- 
ces to examine the expression of the useful effect produced by the engine 
under any velocity whatever, namely, (equa. 4) : 

It is observable here, at the first glance, that since the velocity enters only 
into the negative terms, the less that velocity is, for a given ezpansion^ihe 
greater will be the useful effect of the engine. On the other hand, referring 
to the expression of the velocity of the engine under a given load, before 
having substituted for P' its numerical value, viz. (equa. B) : 
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we perceive that the velocity is the smallest possible, without loss of steam, 
when P is the greatest; and as P, which is the pressure of the steam in 
the cylinder, can in no case exceed P, which is the pressure in the hoiler, 
the condition of the minimum velocity, or of the maximum useful efiect, 
will be given by the equation P=P, or 

Expressing by m the volume of the steam under the pressure P, refer- 
red to the volume of the same weight of water, this formula may, from 
equation (a) take the form 

In this manner ther calculation of the term {n+qP) is avoided, since the 
quantity m is given by the tables of Chapter IL, and may thence be taken 
with greater accuracy than from its approximative value 

1 

*-i-gP 

This observation will equally apply to all the following formulas, wherein 
the quantities n and q recur united under the form (n+ gP). 

It is to be remarked, with respect to the preceding formula, that, mathe- 
matically speaking, the pressure P can never be quite equal to P. In fiict, 
since there exist pipes between the boiler and cylinder, through which the 
steam must pass, and that the passages of those pipes form an obstacle to 
the free motion of the steam, there must necessarily be, on the side of the 
boiler, a small surplus of pressure equivalent to the resistance of the ob- 
stacle in question ; otherwise the motion of the steam could not take place. 
This surplus of pressure, then, on the side of the boiler, prevents P' from 
becoming mathematically equal to P, and thus the real volocity will always 
be rather greater than v'. The difference between P' and P (we mean 
the difference merely arising from the obstacle just mentioned) will be by 
so much the less, as the area of the passages is larger and their way more 
direct; but as, with the dimensions of ordinary use in steam-engines, that 
difference is very trifling, we shall not notice it here. Seeking it, in fact, 
by known formulae for the flowing of gasses, we find that it is hardly ap- 
preciable by the instruments used for measuring the pressure in the.boiler ; 
consequently, to introduce them into the calculation would only complicate 
the formulae, without rendering them more exact. 

To return to the inquiry before us, the maximum useful efiect will be giv- 
en by the condition P=P,or 

8 J_ 

^"a(»-f^P) ' I'+e' 

This is, then, the veiocily at which the engine must work, in order to obtain 
the grejitest effect possible ; and the equation P'=P shows reciprocally, 
that, when that velocity takes place, the steam enters the cylinder at full 
pressure, that is, nearly at the same pressure which it had when in the 
boiler. 

(To be continued.) 
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Errata. — In our last oamber« page 78, ihirtieth line from top, for **0ne 
pound more,'* readj one pound less. 

In No. 2 of Fulton, p. 68, 4th line from bottom, for •* locks,*' read canat, 
p. 69, 3d line from top, fnsert a period after the word canal. 

The recent melaaeholy disaster, the burning of the Steamboat Lezmg* 
ton, has already been announced to our readers in all its distressing detail* 
through the columns of the daily press. As usoal, pnblic feeling has been 
much excited, and our papers have teemed with communicationa of erery 
sort from the most bitter and injudicious invective against the captain and 
owners of the ill-fated vessel, down to the most elaborate apologies in their 
behalf Although, in all this, there is undoubtedly much nonsense, yet 
good may eventually come from it, if the conductors of our daily press- 
are careful to exclude such communications as bear marks of extreme ig*> 
noranee or violent feeling. 

It may be thought by some that there can be no use in discussing the 
mattdr at this late date, but we are of opinion that it is pre-eminently the 
duty of a Journal devoted to Internal Improvement to sufier no such acei^ 
dent to pass without a careful and candid notice. 

On all occasions of this kind we find the majority of persons in the two 
extremes. One party rails against monopolies and chartered rights, etc.* 
finding fault sometimes, where praise really is due, while the other blindly 
roainUiias theabsQlute infalibilityof the company and all its employees.— 
In this vast discrepancy of feeling, it is hard to get at the real merits of the 
case — in the present instance, however, the proper view of the matter 
seems to be generally taken, and there is, therefore, less difficulty in arriv 
ing at the truth. 

In making our remarks, we shall freely and unhesitatingly express our 

opinion, in hope that others may he led to investigate the matter. In the 

first place we are to consider whether the owners are culpable in employ^ 

ing an unfit vessel or one not under proper management. In the evidence 

before the Coronor's Jury much stress seems to have been laid upon the 

het that the vessel was sea-worthy. This doubtless would have been an 

important question, if the Liexington had gone to pieces, bat has little^or 

13 



98 Editorial, 

DO bearing upon the present accident. It seems that the vessel was one of 
ordinary strength with her boilers below. This is said to be much more 
dangerous than boilers on the guards, and the English steamers, in which the 
boiiers arealways below, are adduced as aa example, accidents by fire it is 
said being in them by far the most numerous. We are not aware that this 
is a hct, on the contrary, we think that in English steamers there are fewer 
disasters occasioned by fire than by any other cause.** The specimens of this 
mode of building which we have had in the Sirius, British Queen, Great 
Western, ect.. have convinced us that there is not a steam vessel in our wa- 
ters so well guarded against fire. In fact there is no combustible in the vi- 
cinity of the boilers or engine with is not covered by metal. 

So far it seems that instead of resembling the English steamers, the Lex- 
ington was unlike them in every thing save the position of the boilers. — 
That she was well guarded against fire could not be the fiict, since it is 
stated on the best authority that fires frequently occurred, and sometimes 
threatened the destruction of the boat. This is attempted to be glossed over 
by the testimony of some one that it is a common thing for httambooiU to 
Imktfirt, If Ibis is so, it is an alarming fact that hundreds of persons are 
daily endangering their lives without the slightest consciousness of their 
peril. It may be that the company owning this boat was not aware of her 
unsafeness in this particular, but we fear that it will require more white 
washbg than they can accomplish to free themselves from all blame. From 
the manner in which the boat came into their possession, it cannot be sup- 
posed that they could have had much regard to her safety, even as far as 
eoacerned their own iuterests, and from the occurrences of the past year, 
it does not seem that they have valued public convenience so much as 
their own aggrandisement and the extinction of all of position. We are to 
remember that during the last year an accident of unusual character oc- 
curred on one of their boats — at which time it was stated, and without 
eontradictiop, that the same difiiculty had occurred before, tbougrh not 
with such a dangerous termination. 

Again, is there any thing in the management of the boat or dispositioo 
of the freight so faulty ais to throw blame upon the owners or their agents. 
It is said that cotton is too dangerous to be carried in steam-boats. This 
is certainly a very, sweeping assertion, and one calculated to impose im- 
necessary restiictions upon steam-boat traffic. But was this cotton stowed 
in such a manner as to become a hazardous freight? This is quite ao- 
other matter, and we fear will prove culpability on the part of the agents 
or persons employed in this part of the busmess. It does seem that a large 
quantity of cotton was stowed where, from the frequent fires on board, 
there was a great risk of setting fire to it and the vessel. If, as asserted, 

* Since the above wte in type, we find that the number of dieastera in Brittah f teamera 
in lOireara ia 92. Of theae, 40 were each aa might happen to all veaacla at sea, 23 from cx- 

I^Imiod, 12 fffom oolliaion and 17 from fire— the majonty of the laiter being cauaed by care- 
eteneaa. 
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fires are common in steam-boats, such matters as cotton should cf nainly 
be placed ds far from their place of occurrence as possible. 

It is plain that the owners fin-nished the vessel in the propet mamier 
with boats, (one of them a life boat too,) that they provided, as far as they 
oould judge, an e^icellent captain, a sufficient crew and a fire engine, as 
well as iron rods for steering, as directed by law — but that they employed 
a vessel, knowii to be dangerous as to fire, not properly guarded in this 
respect, and that a large quantity of cotton was stowed in a dangerous place. 
They of course cannot be charged with wantonly sacrificing the lives of 
many persons — but they cannot wipe oflTthe stigma of having by this cul- 
pable carelessness, encountered risks which finally ended in an auful dia* 
aster as serious to them, as far as pecuniary loss is concerned, as to any 
one else. 

Th« next matter of inquiry, is one of more delicate nature, since it con- 
cerns one of the Suflferers, we mean the captain. His conduct has always 
been gentlemanly, and as fiir as respect goes, that of an able commander. 
From the record of the awful occurrence, as given by the few survivers, 
it is thought by some that probably from constitutional inability, the energies 
of the captain were not equal to the dreadful immergency, while others 
are of opinion that he did all that could be done under the existing circum- 
stances. 

But whatever blams aliaches to others, as^having caused the accident, 
its fatal termihatioti was brought about by the absolute madness of the pas* 
sengers. The most horrible disorder must have attended the tumultuous 
efibrts to escape in the boats. No one doubts, that on board a man-of-war 
every thing would have taken a different course, and that all would have 
been saved. But in the unorganized crowd of passengers, no one is found 
to command and no one to obey- 

From the asionishingcoolnessand presence of mind, together with uncom- 
mon powers of etiduraace, manifested by Capt. Hilliard, it is presumed that 
the knowledge of his presence would have inspired confidence, and a right 
direction might have been given to the united labors of the passengers. A 
bold and unflinching demeanor, assumed by the proper person, might have 
restrained the unnatural disorder that prevailed. It is said by some that 
this fearful abandonment of reason in the extreme of danger is human na- 
ture. It is not — the assertion is a fonl libel upon the human race, and a 
doubt of the goodness of our Maker. Who has not seen the timid, the sick- 
ly, even of the gentler sex, roused in the extreme of danger to uncommon 
exertion of mind and body. The very ease before us furnishes four instances 
of huhian exertion and endurance of almost miraculous extent. In the case 
of (be Pulaski, out of a smaller number of passengers, at a far greater 
distance from land, fifty -four were saved, and among them women and 
children. It is true that the preseot.case was so far worse that it was in 
the winter season, and that many perhaps perished merely from cold. 

To what then are we to attribute the extraordinary fright which in this 
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case, as in previous ones, has produced such fatal consequences ? We con- 
eeive it to be almost a national peculiarity to manifest an utter recklessness 
and want of providence against danger and as utter a want of self control, 
and presence of mind in the crisis. The intense selfishness which is a 
prevailing trait at the present day — not only here but else where — prompts 
each one to take care of himself, to the exclusion of all others. It is mor- 
ally and physically impossible for more than one hundred persons, situated 
as the passengers of the Lexington were, to attempt to provide each the 
means of individual safety, without endangering that of all. 

It is not recollected that passengers as well as owners and captains, have 
responsibilities which are as binding and necessary to safety as those more 
frequently considered and commented upon. There is too much depen- 
dance upon the ordinary imperfect provision against accident, and no trust 
in a over ruling Proyidence, and when danger comes, and the reed we lean 
upon is broken, having no thought of a higher power, despair soon drives 
reason from her throne. We must say that in time of danger, we have 
often heard of conduct befitting a savage rather than a christian people. In 
on unbounded reliance upon our mechanical perfection, we seldom reflect* 
that moral causes have much bearing. 

One word - more before we leave this melancholy subject There are 
peculiarities in the construction of English marine engine well worth our 
imitation. The whole machinery is firmly bolted and Moistened into one 
mass of iron, without any dependaqce upon wooden support, except on the 
very bottom of the vessel. The most serious accidents may happen to the 
boat without deranging the machinery, or impairing its perfect action. A 
fire might destroy the whole upper works without stopping the engin^. 
Although in the case under consideration, the better course might have 
been to stop the boat, there is no reason why we should not have machinery 
(hat could be trnisted in such an emergency. , 

The use of a smalldeck fire engine, has sometimes proved of the great- 
est service when from the smoke and flame the large one below had be- 
come useless. At a trifling expense this additional peans of safety could 
igilways be procured. 

Having expressed our opinions as freely as we have considered our duty 
to require, we leave the subject with the hope that we shall never again be 
called upon to notice a similar disaster. 

TABLE OF CUBICAL QUANTITIES, FOR DETERMINING THE AMOUNT OF 
EXCAVATION AMD EMBANKMENT, IN TBE CONSTRUCTION OF RAII.- 
|U>AD8 AND OANAI,S, WITH ILLUSTRAXIONS. 




TABLE OF aiTANTITIES, EOR TRA)^NO RAILROAD CURVES, WITH IL- 
' LUSTRATIONS. — BT EDWIN F. 'foitNSON, CIVIL EMOIMBER. 

The first of the above tables difiers from any of the numerous tables for 
a similar purpose, which hsve fallen under our observation. The ordina- 
ry tables give the cubic contents from the centre cutting, supposing the 
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ground to be level transversely of the line; or, from the outside stakes, sup- 
posing the ground to be even between these two points. It is obvious that 
these tables must be calculated anew for every diflerent slope and breadth 
of roadway, besides which they are only sufficiently accurate in very even 
ground. It is said by Lieut. Lecount, (p. 33,) " The average height, bow- 
ever, can, in almost every case, be taken perfectly near enough for every 
practical purpose." Such is not the general opinion or practice in this 
country, and except in very even ground, at least two cross levels are taken 
on each side of the centre stake. Two are, however, in the great majority 
of cases, quite sufficient to ensure all desirable accuracy, and Mr. Johnson's 
tables are peculiarly applicable to this mode of calculation, though by no 
means limited to it, being also adapted to the measurement of masonry in 
piers, culverts, walb, etc. 

The linear measures are supposed |o be taken in feet, and the solid con- 
tents are given in the table in cubic yards, all calculated for a length, or 
distance, of 10 feet, so that it is only necessary to remove the decimal point 
one place to the right to obtain the contents, per chain of 100 feet, or« to 
multiply by a single digit, for lengths of 30, 40, 50^ etc., feet 

The table embraces 4 different slopes, ^, 1, 1|, and 2 horizontal to 1 
vertical, and gives the solid contents of pyramids, frustrums of pyramids 
and triangular prisims, for these slopes, besides a column for rectangular 
prisms into which all trapezoidal areas may be reduced. The latter 
^nmn is calculated for a breadth of 10 feet, and, as the contents 
are directly as the breadth, it is easily applied to any breadth whatever.-— 
This is evidently not the case with the pyramids and triangular prisms, 
which vary with the slope as well as with the depth. These latter values 
being given and the length remaining con^nt, (10 ft.,) the cubic contents 
are at once obtained by multiplying the areas by one-third the length tor 
the pyramids and by the whole length for the prisma These solids require, 
therefore, only one column for each of the 4 slopes. 

The contents of the frustrums, however, are not so easily obtained, d^ 
pending on the ratio of their basis. They form, moreover, the majority of 
cases in practice, and occupy two-thirds of the table, being calcuhited, not 
only for difierent slopes, but for different ratios of basis. The illustrations 
are particularly full on this point, and we shall conclude by the following 
quotation from the ** Introductory Remarks,'' which says more for the use- 
fulness of the table than any opinion of ours : 

** As an evidence of the utility of the table, it may be stated that a few 
manuscript copies were taken in its original form, which, although less 
general in its application than the one here presented, have been for some 
time in use on several public works, and have been found to answer well the 
purpose designed." 

The table for curves gives the oflsets from the tangent to the curve for 
^very 25 ft from the poipt of tangency to the distance of 200 feet, and, as 
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the same offsets apply equally well to the continaation of the tangent on 
the other side of the point oftangency, the table is calculated for stations of 
400 feet and for radii of from 379 feet to 137,500 feet. The offsets are 
those parts of the secants between the tangent and the circumference, or 
the secant less the radius, and are measured towards the centre of the cir- 
cle. It is therefore necessary to know their inclination to the tangent, and 
the columns of angles and offsets are placed in juxta position in the table. 

These tables are adapted to approximate locations, final locations, to lay- 
ing the rails on the main line or in turnouts. 

It is stated by Mr. Simms in the Civil Engineers' and Architects Journal 
for July, 1839, that he hopes shortly to publish a table of ordinates for set- 
ting out railway curves from tangents, which he has himself used for some 
years in England, and a table less complete than the one now offered to the 
public by Mr. Johnson, has been used on different public works in this State. 

The usual mode has been to run out as many chords, of one chain each 
as could be seen from the origin of the curve; then to remove the goniom- 
eter to the station last determined, and proceed as at the origin. By the 
method of ordinates to long tangents much time is saved, and the number 
of angles to be measured is reduced, on ordinary ground, to about one- 
foonh of the number required by the usual mode. The table gives also 
the lengths of arcs to tangents of 200, 150, and 100 feet for the different 

■ 

radii. 

The latter table will enable the young engineer to lay out any cunre re- 
quired in practice, with all possible accuracy, and, by means of the former, 
he will readily ascertain whether the curveaso run will satisfy the other 
conditions of excavation and embankment, and if some modification be re- 
quired, the table of ordinants will aid him in determining on the different 
degree of curvature required to place the line on the best ground. We 
have here, within the compass of a few pages, all that an assistant, familiar 
with the instruments, requires to enable him to locate a line and determine 
the quantities of excavation and embankment, and, as there are no similar 
tables published in this country, we have no doubt that these manuals will 
«ooa come uito very general use. 



The following abstract of a report made by ** the Ckimmittee of Science 
and the Arts'' of the Franklin Institute, Philadelphia, has been furnished 
OS lor publication. 

preservation of timber. ^ 

•• Hall of the Franelin Institute, ) 

Philadelphia. Dec. 12. 1839. j; . 

** The Committee on Science and the Arts, constituted by the Franklin 
Institute of the State of Pennsylvania for the promotion of the Mechanic 
Arts, to whom was referred for examination Dr. Edward Earless method of 
preserving timber, "Report" 

[The ** Report" being long, and a considerable portion of it, although a 
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necessary part of the whole, irrelvaDt to the main purpose; an abstract of 
it may suffice to show the proceedings of the Committee, and the conclu- 
sions to which their investigations, experiments, and reasonings have con- 
ducted them as to the nature and qualities of the means employed, and the 
probable advantages and value of the ** process." 

Composed of many of the most distinguished members of the Institute — 
such as President A. D. Bache, Messrs Boothe, Peale, Frazer, Merrick, 
and others^ the above Committee may be considered aa constituting, in 
matters of science, the highest tribunal in our country,, and the sanction of 
its approbation must go far to establish the character of those inventions 
and improvements on which it is conferred. 

Having adverted to the form of the process, the materials used, and the 
mode of applying them, together with the different kinds of decay to which 
timber is liable, and which they agree with others in attributing to the 
gasseous, alluminous,and glutinous substances inherent in it; — they give a 
short history of the attempts which have been made in diflerent countries to 
/ prevent or cure this costly evil. They proceed then to detail their own ex- 

periments made to determine the relative effects produced on the putrefac- 
tive constituents of timber by the sulphates of iron and copper and by cor- 
rosive sublimate, which salts they find to act similarly and equally, and 
are considered by them as the materials most powerful in their preservative 
agency ; and also their experiments to ascertain the introduction of the sul- 
phates by the proposed •* process," into the body of different kinds of wood. 
In the course of the experiments made for these several purposes, the Com- 
mittee satisfy themselves of the following results, most affecting the subject, 
^ which we give in the language of the ** report" itself] 

*• 1st. That if these salts — ^the sulphates of iron and copper — penetrate the 
wood thoroughly, according to the process adopted by Dr. Earle. we have 
an economical substitute for the mercurial compound — the corrosive sub- 
limate." 

•*2d. That the solutions are carried through the pores of the wood i« 

conclusively shown by the experiments (detailed) on pieces taken from the 

interior of large pieces of timber which had been boiled with the solutions, 

The pieces were further split in half and the experiments made on the in- 

^ ner surface." 

** 3d. Thai heated solutions of vai;ious salts, such as corrosive sublimate 
and the sulphates of iron and copper, operate by expelling the gasseous mat- 
ter and rendering the albumen and gelatine inert in ajl the parts of the 
wood which they penetrate." 

" 4lh. That they — the sulphates — penetrate different woods in different 
degrees, ash being more thoroughly impregnated; hemlock nearly the 
same; hickory less so; and oak still le.ss." 

"Sth. That the sulphates of iron and copper produce the precipitation of 
albumen equally well with theperchloride of mercury — corrosive subli- 
mate — and that of gluten in a nearly equal degree ; and that they arc there- 
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fore to be considered as an excellent and economical substitute for that com- 
pound." 

**6th. That therefore the penetration of wood by these salts — the [sul- 
phates of iron and copper — renders it less subject to decay and the attacks 
of insects." 

**7tb. That although theory and experiment thus go. to show the di- 
minished destructability of the wood, experiments on a large scale should 
be instituted in order to ascertain the correctness of these riews of the com- 
mittee, without which they are of little value ; but that the subject is one of 
sufficient importance, and the probability of success sufficiently strong to 
warrant the performance of such experiments with great care, and with 
less regard to the primary expense." 

** dth. That lime penetrates wood in a similar manner" — [but the opinion 
of the committee as to the effect of lime on the wood being less £avorable, 
their experiments and reasonings are not thought important to be commu- 
nicated. 

The process is conducted by means of boilers and wooden tanks, which, 
in size and cost, may be accommodated to any purpose — whether it be to 
prepare posts for fencing, or the largest ship timber ; and is capable of re- 
ducing timber, in a few hours, from a perfectly green, to a perfectly sea- 
soned state — a short time being allowed after the operation for drying. The 
efficiency of this method, it is believed, will prove at least equal to any that 
has ever been tried ; while the facility with which it may be practised, and 
the trifling cost of it. give it powerful claims to general acceptance. The 
materials employed being inexhaustible, too, and not liable to fluctuation in 
price, can never occasion an augmentation in the cost.] 

Edward Earlb, Paientte, 

PhUadelfhia, January, 10, 1840. 

Applications for the use of his patent &c., may be addressed td ** Dr. Ed- 
ward Earle, to the care of John C. Montgomery, Esq., President of the 
Little Schuylkill and Susquehanna Railroad Company," or '*Wm. Rawle, 
Hisq., Counsellor at Law. Philadelphia." 



For the American Railroad Journal and Mechanics^ Magazine. 
INTCRNAL IMPROVEMBNTS OF NEW YORK. NO. 3« 

In the two preceding numbers it was shown, and it is believed conclusive* 
ly, that the enlargement of the Erie canal on the plan and to the dimensions 
proposed, is not now r^uired, to accommodate the business upon it, and 
will not be for many years to come. Want of capacity, however, is not the 
only ground on which the enlargement of the canal has been advocated. 
It has been urged as indispensable to a reduction of the cost of transporta- 
tion, und it is asserted that the saving, when thd canal is enlarged to the di- 
mensions as adopted, will be full 50 per cent., or one half the present prices. 
Should the inquiry be made from what data this inference is drawn, no bet- 
ter answer coulJ probably be given than the very unsatisfactory one of iti 
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being the opinion of giemlemen who were telacted to examine and report 
upon the subject 

It will scarcely be credited that a measure of so much importance as 
that of the enlargement of the Erie canal, involving an expenditure of naore 
than thirty millions of dollars, should have been undertaken without insti- 
tuting the most rigid examination into the merits of the project, and partic- 
ularly whether so vast an expenditure was essential to efiect the leading 
object proposed to be attained, viz. aVeduction in the cost of transportation 
so as to render the expense as nearly as possible a minimum. Such, bow- 
ever, appears to be the fact. 

The great importance of determining in the very outset of such an in- 
vestigation by suitable experiments, the dimensions of the canal and boat3, 
adapted to the most economical use of motive power, is too obvious to need 
illustration, yet we are not aware that a single experiment was made by 
those whose duty it was to conduct such an inquiry, with a view to this ob- 
ject 

The information which it is natural to suppose would have been first 
sought for as essential to arriving at just conclusions on so important a 
subject was not obtained, except in a very vague manner and hence was not 
of a character to entitle it to any very great degree of confidence. 

The only experiments to which any allusion is made in the reports are 
those of the Chevalier Du Buat These experiments were made upon a very 
limited scale, " in a canal varying from 2| to 6^ feet in width, and from l^ 
to 2^ feet in depth. The bo^ts used were prismatic in form, with square 
ends, the immersed part varying from 1 to 1| feet in depth, and from 1 to 2 
feet in width." The velocity at which the boats moved was not given. It 
was from such data, principally, xhui conclusions were drawn in respect to 
the most suitable dimensions for the enlarged canal. 

It will not be surprising if from such crude data, the authors of the sever- 
al reports arrived at very different results. Two, at least, of their number 
advocated an enlargement to the size of 80 feet width of surface by 8 feet 
depth, with locks 16 feet in width and 115 feet in length — while othera 
were somewhat more rational in their views, but still erring and differing 
greatly in their conclusions. 

In one report it was stated, that the burthen of a boat best adapted to a 
cana^ 60 .feet wide and 6 feet deep, with locks 15 feet wide and 105 feet 
long, was 103 tons, in another it was put at 70 tons.. In the estimated cost 
of transportation there was also considerable discrepancy. 

We cannot avoid again expressing our surprise that these different opm- 
ionst based as they were in a great measure on mere conjecture, were con. 
sidered sufficient for establishing the dimensions of one of the most sN. 
pendous works of the age— a work which, was tQ< cost miltions,^ more es. 
pecially as it was so easy a matter to have tested by proper experiments on 
the canals already in operation, the actual pmctical loss or gain of snv 
change in dimensions whic|i might have beeu proposed: ExperimcniLs of 
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this deflcripiioo were not made, nor were they recommended, although the 
expense would have been inconsiderable. 

The dimensions established for the enlargement were those of 70 feet ' 
width of surface and 7 feet in depth. This result seems to have been 
reached, not by any systematic course Of reasoning or logical deduction 
from well established data, but by the very singular process of taking the 
average, or iplitiing the difference of the several opinions advanced in the 
reports. 

It is not unworthy of remark, as indicating the enlightened view taken 
of the subject in the reports alluded to, that in the several dimensions pro- 
posed, the ratio of the width of surface of the canal to its depth was assum- 
ed invariably the same, viz. as ten to one, corresponding with the present 
proportions of the Erie canal, which was undoubtedly taken as the standard. 
Upon this principle, a canal ten feet wide should be only one foot in depth, 
and a river one mile in width, to afford the most perfect navigation should 
be 528 feet in depth ! 

In the ratio proper to be adopted between the width of the locks and the ca- 
nal, similar erroneous views were entertained and advanced in the report, 
and but for the representations of a third person, incidtntally elicited, whose 
reasonings upon the subject could not be controverted, we should, in all 
probability, have witnessed the singular inconsistency of a canal 70 feet 
wide with locks only 1 6 feet in width ! or what would perhaps have caused 
still greater surprise, we should have wiuiessed the entire destruction of all 
the locks on the present canal, which are now 15 feet wide, and built of ma- 
sonry, for the purpose of obtaining only one foot additional width ! 

Assuming that the ratios of the boat and canal which afford the least re- 
sistance as deduced from the experiments of Du Buat are correct upon the 
scale of the magnitude contemplated in the enlargement, it does not follow 
that an increase in the dimensions of the canal from its present size of 40 
feet wide and 4 feet deep, to 70 feet wide and 7 feet deep, is essential to ef- 
fect the desired saving in the cost of transportation. To render the resist- 
ance a minimum, or the same that it would be on an indefinite expanse of 
water, it is requisite according to the rule given by Du Buat, that the width 
of surface of the canal should be 4| timet the width of the boat, and the 
transverse section of the canal 6.46 times that of the immersed part of the 
boat. These proportions, it should be distinctly borne in mind, are inde- 
pendent of the absolute size of either the canal or the boat, and hence are 
as applicable to small as to large canals. This fact has evidently been 
wholly overlooked by the advocates of the enlargement One of the prin- 
cipal sources, therefore, to which we are to look for a reduction in the ex- 
pense of transportation is not dependent upon the magnitude of the canal, 
but is quite as attainable on a small canal as a large one. 

The width of the Erie canal is 40 feet, the locks 15 feet, and the boats 
about 14 feet. If the latter are proportioned to the width of the canal, ac. 
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cording to the tuh, tbey should be a little less than nine feet. The navi- 
gators on the Erie canal have not discovered it to be for their interest to ^ 
make their boats of this width* but have invariably made them of the full 
width allowed by the locks, giving to the ratios above mentioned, a value not 
exceeding one half the amount prescribed by Du Buat. . Du Buat^s rule is 
therefore not applicable in practice, or there are other circumstances enter- 
ing into the question of the expense of transportation, other than that of 
the resistance to motion or amount of motive power. A careful analysis of 
Du Buat's experiments shows that the resistance is not very sensibly in- 
creased if the ratio of the width is reduced from 4^ to 4, and hence the 
gain by increasing to 4^ is not commensurate with the expense of attaining 
that ratio, and the same may, we believe, be said with propriety of a ratio 
even less than 4. The only particular advantage resulting from a greater 
ratio, is that of being able to navigate boats with equal safety with a little 
less care and attention, and to diminish the resistance in passing. 

For boats 14 feet wide, such as are now used on the Erie canal, a width 
of water surface of 4 times that amount, or 56 feet, is undoubtedly all that 
it is expedient to obtain. How very absurd, therefore, was it to propose, as 
was done in the reports we are discussing, a width of canal of 80 feet, for 
locks of 16, or boats of 15 feet in width ! 

Remarks, similar to the above, are applicable to the sectional ratio, 
which, it appears from the experiments, may be reduced from 6.46 to 5^, 
without materially increasing the resistance. There is another reason, 
aside from the expense of obtaining it, why the maximum ratio in this case 
ia not desirable. The down lonnnge upon the canal, is from 4 to 5 times 
that conveyed in the opposite direction. Boats ascending, have consequent- 
ly, on the average, much less draught than those descending — plainly indi- 
cating the inexpediency of adapting ip practice, the canal and boats to the 
maximum ratio. But whether expedient or not, this is a consideration, as 
already stated, which relates more particularly to the relative and not to the 
dbsoluU dimensions of the canal and boats. We are therefore to look for 
the benefits of the enlargement in its effect in cheapening transportation, 
solely to the advantages possessed by the use of boats larger than those 
now employ^. The assertion has been frequently made, that the saving 
Vvould be 50 per cent, or one half the present rates. The public have been 
deluded with the idea that the enlargement to the size proposed, was indis- 
pensable to, and would eflect this reduction. 

It is believed that nearly one-third of the expense of transportation is 
made up in the cost of animal power. Since, from what is shown above, 
this power can produce an usefbl effect as great, or nearly as great, on a 
small canal, properly proportioned, as upon a large one, it follows, that little 
or no saving can be anticipated from this source. As to steam poicer, the 
advocates of the enlargement having scouted the idea of its profitable Hse 
on either a small or a large canal, we are relieved from making any ro- 
narks, in the present place, respecting it. There may, and probably will 
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be, a saving in the cost oflKmts of larger dimensions, and abo in their fur- 
niture and equipments, and in the number and wages of the crew, but thi» 
saving most of necessity fall far short of one half the whole cost of trans- 
portation, and, as we shall show, even this saving, which cannot reasonably 
be rated higher than 15 or 20 per cent., will be somewhat reduced by cir- 
cumstances to which we have not as yet alluded, and not only so, but may 
in all probability be fully realised without resorting to an improvement ta 
the eztemi of the proposed enlargement. 

The question of the roost economical size of boat for towing with animaf 
power is one of great importance. Various opinions are advanced in the 
reports on this subject The present boats, particularly those designed al- 
most exclusively for freight, (and such, for reasons assigned in our last 
number, will, in al) probability, be the character of the boats traversing the 
canal,) are towed with difficulty, when fully freighted, by. two horses, at air 
average rate not exceeding two miles per hour, being probably the great- 
est speed at which power of that description canbeadvantageouslv employed^ 
From information derived from those having experience in canal naviga- 
tion* it is by no means certain that more than two, or at most, three horses,. 
eao be nsefully employed in towing the same boat 

There is no evidence, therefore, that any important advantage is to accrue 
fh>m the use of boats very greatlf exceeding in capacity those now in use 
upon the eanal— certainly none which can justify a belief in the statement, 
that the cost of transportation will be reduced 50 per cent, or render it pro- 
per to suppose that it will approach any where near that amount 

By an improvement in the locks, such as was suggested in the last num- 
ber, that is, adding to their length, and wherever the pressure of business 
required, increasing their number, the capacity of the canal would be more 
than double If to this improvement, be added that of widening and deep- 
ening the channel of the canal to the extent which may be easily and safely 
done, viz., by excavating from the berm side about 13 feet in width and 
using the material thus obtained for raising and enlarging the bank on the 
side of the towijig path, an additional depth of water of from 1 to 1^ feet 
may be obtained, which will give to the boats a tonnage more than double 
that which they now pos8^ss, and enable the canal to accommodate more 
than quadruple the trade now conveyed upon it Such an improvement, it 
k believed, will give to the boats a size about as well suited to economy in 
transportation as any other where animal power is used. It will give to the 
aur^e m width of 56 feet, being, as above explained, all that is expedient 
f&r a diminution in the resistance. 

It will prevent the great destruction of property, resulting from the 
breaking up of the present mechanical structures on the canal, including 
locks, culverts, aqueducts, and bridges, etc., most of which are built in a 
▼ery substantial manner. It will prevent the great injury to lands adjacent 
to the canal, resulting from an interference with the drainage consequent upon 
depressingthe bottom of the canal to obtain the additional three feet in depth. It 



may beft&complbhed without interfering with the mftgatioD, or \n any way 
dertngtng the business ot the eana), in the short period of six years with- 
out resort to loans, using only for the purpose the surplus revenue of the 
canal^ and last, though not least, it wfll save to the people of the State in 
tie original outlay, full twtntyfite millioni of doUan, tbgether with the 
interest to be piled on that amount if principal, and which it is justly to be 
feared, thenett revenue of the canal for a series of years, after the enlarge- 
ment shall be completed, will not be able to liquidate. 
This subject will be continued in the next number. 

Fulton. 



Railroads in Cities. — Aa the right of city autkoriiiest or of legis- 
lative bodies, to permit railroad companies to lay rail tracks through pub- 
lic streets of cities and villages, is doubted by many, though we have never 
been of the number, nor do we doubt the sincerity of those who have 
doubts on this subject, we avail ourselves of the politeness of a friend, to 
lay befere our readers the following decision of the Court of Appeals of 
Kentucky, at the spring term of 1839. 

We give the letter, omitting the name of the gentleman who furnished 
OS with the copy, and agree with him fully, a»to the importance of the case, 
«id therefore give place in the Journal, osking for it the attention of our 
readers. 

For the American Railroad Journal and Mechanica* Magaxine. 
I have the pleasure to send you, herewith a manuscript copy of the re* 
port of the case of '* the Lexington and Ohio railroad (ompany^ against 
Applegate and others," as given by the court of Appeals of the State of 
Kentucky. 

In this case, the first legal tallent of the State was employed on each 
aide, and the great importance of the case, involving the vital principle of 
the existence of railroads ; for if the defendants had prevailed, it would 
have been a &tal blow to the future progress of railroads in that State at 
least ; and if adopted by other States, final in its effects throughout the coun- 
try. Its importance, therefore, I should think such, as to justify you in 
publishing it in the Railroad Journal. 

The dasei reported in this volume, were selected by the Judges, under 
an act of assembly, which directs that they shall permit the publication 
(under State patronage,) of such cases only, as, in their opinion, *' establish 
some new, or settle some doubtful point, or be otherwise by them deemed 
important to be reported." 

The Court of Appeals of Kentucky, at the spring term, 1839, when the 
following casfs were decided. 

Judges on the bench — the Hon. George Robertson, Chief Justice of 
Kentucky. The Hon. Ephraim Ewjng. The Hon. Thomas A. Marshall* 
Judges. 
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COURT OF APPEALS, KENTUCKY. 

The Lexington and Ohio Railroad Company 

vs. 
Applegate and others. 

[Mr. Guthrie and Mr. J. T. Morehead for the appeliaDts. Mr. Critteo* 
den and Mr. Pirile for the appellees.] 

From the Louisville Chancery Court. June 19, 1899. 

Chief Justice Robertson delivered the opinion of the Court 

This appeal brings up for revision, a decree of the Chancellor of the 
city of Louisville, perpetually enjoining the Lexington and Ohio Railroad 
Company '* from running, using, or employing their cars and carriages, 
by steam or otherwise, upon their railroad along Main street, between 
Thirteenth street and Sixth street." in the said city. 

By an act of the Kentucky Legislature approved in 1830, *'the Lexing- 
ton and Ohio Railroad Company" was incorporated, with authority to con- 
struct a railroad from Lexington, to *' some one or more points on the Ohio 
river ;" and to use any land and materials, necessary for that purpose, by 
obtaining the consent of the owner, or by paying the value thereof, to ft>e 
assessed upon a writ of ad quod damnum ; and " to place on the To«d« 
when constructed, all machines, wagons, vehicles or carriages which thej 
may deem necessary and proper for the purpose of transportation," and 
also to exact a prescribed toll for transportation of persons and property on 
the railroad. Having determined to make a point on the Ohio river, at or 
near the city of Louisville, the terminus, the company located its railroad 
from Lexington to Louisville, constructed it as for as Frankfort; and par- 
tially graded it between Louisville and Frankfort, and desiring to extend 
the road through Louisville, to the Ohio river, below " the falls," it obtain- 
ed a supplemental act, in 1833, authorizing such extension. 

Under the authority of these enactments the company, with the concur- 
rence of the Mayor and council of Louisville, extended the location of its 
road, within that city to a designated point in Jefferson st ; and having af- 
terwards obtained the consent of the Mayor and council to the construction 
of the road from Portland below *' the falls" to Thirteenth street ; thence 
along Main street, to Sixth cross st, and thence to the wharf; with permis- 
sion " run its cais by steam, at the rate of not more than six miles an hour 
between Sixth and Thirteenth sts. " it constructed the road accordingly, 
from Portland to the intersection of Main st, and Sixth cross St., in Louis- 
ville; and from the 29th of April 1838, until arrested by the Chancellor, 
on the 26th oi October 1838, it had used the railroad between those points* 
chiefly by transporting daily about five hundred and fifty passengers in 
cars propelled generally by steam, though sometimes drawn by horses, at 
the price of twelve and a half cents for each passenger, instead of the ac- 
customed hack charges, which have generally been from twenty-five cents 
to one dollar. 

The injunction was granted on a bill filed by Elisha Applegate and for- 
ty-three others, most of whom were either owners or occupants of proper- 
ty on Main St., between Sixth and Thirteenth cross st, forty of whom were 
citizens of Louisville, and all of whom alledged that the railroad through 
the city, was a nuisance purpresture and unlawful encroachment on their 
private rights of property. 

The railroad company, in its answer denied most of the principal allega- 
tions of the bill, and insisted that the road had not operated as a nuiaanca, 
or an encroachment on private right. 
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Between the granting of the injunction and the final decree, twenty-six 
depositions were taken and filed — ten for the complainants, and sixteen for 
the defendant And, on the final hearing of the case on the bill, answer 
and depositions the Chancellor perpetuated the injunction as originally 
granted, upon the following grounds, stated in the conclusion of a very 
copious and learned opinion delivered when the first decretal order was 
made : — ** It seems to me that the jurisdiction of the court to interfere by way 
of injunction, is clear according to established principles and precedents ; 
that the ease shows a common nuisance by which the plaintiflb have spe- 
eial damage ; a purpresture amounting to a nuisance ; a disturbance of 
easements annexed by grant to private estates and of privileges dedicated 
and secured by a public law of the general assembly of Virginia, in the 
streets and town of Louisville ; of a corporation abusing the powers arising 
out of the act of incorporation, thereby working serious injuries to the com- 
plainants ; and finally of a disregard of private rights, of a character con- 
tinuoQS, vexatious, and degenerating into a species of irrepairable nuisance.'' 

In addition to those already suggested, the following facts clearly appear: 
first, that in 1781 Louisville with its main street and cross sts., from first 
to twelfth, as now and ever since existing, was established by an act of the 
Legislature of Virginia, vesting the legal title in trustees, and declaring 
that purchasers of lots should ** have and enjoy all the rights, privileges and 
immunities which the freeholders and inhabitants of other towns in this^State 
not incorporated by charter, have, hold and enjoy." Second, that the lots 
owned or occupiedf by the appellees on main street, between sixth and thir- 
teenth cross streets, had been purchased from the trustees, many years ago, 
and have been held by the purchasers and their alienees ever since. 

Third— 4hat most of the wholesale and heavy business in Louisville, is, 
and ever ha^ been, done on Main street, between Sixth and Second cross 
streets, that the population between Sixth and Thirteenth streets is compar- 
atively thin, and that the business houses on that portion of Main street, are 
chiefiy retail shops, groceries and coffee houses. Fourth — that the title 
and authority of the trustees of the town passed by the act of incorporation 
to the Mayor and Council of the city of Louisville, subject to all then sub- 
sisting trusts, private rights and public obligations ; and fifth — that Main 
street is ninety feet wide ; the railroad in the centre, with a single track ; 
and the entire street, since ihe construction of this trnck, has been used as 
a pass way for all persons and vehicles, without objection by the railroad 
company, and without any assertion by it of an exclusive right to use that 
portion of the centre of it which is covered by, and included within, its flat 
iron rails. 

But, as to the effect of the railroad, and of the use made of it by the 
company, there is much diversity in the opinions of the witnesses, who'tes- 
tified in behalf of the appellees, and of those who deposed on the side of the 
appellant. 

Some of the ten witnesses for the appellees expressed the opinion, that 
the rails of the railroad obstructed the free and convenient public use of 
Main street ; some of them testified to facts conducing to show that the use 
made of the road by the company, and especially by the frequent transpor- 
tation of passengers in a long train of cars,' propelled by steani, alarmed 
horses, and endangered the security of peisons passing on foot, on horses, 
and in hacks and private carriages; and all of them averred, that in their 
opinions the railroad, as constructed and used, had the effect of diminishing 
the value of real estate on Main street, between Sixth and Thirteenth, and 
of injuring the commercial and manufacturing business of those who re- 
sided there; and that, therefore, it Avas a public nuisance, and an injurious 
encroachment on the private rights of the appellees and of many others. 
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On theoftker «ide— most of the sixteen witocflBts fot th« appellMH, (and 
«11 ei them who testified as to this point,) e^ptessed the opinion, that the 
railroad itself was no obstruction whatever to the safe, foee and convenieDi 
public use of the entire street by all Who might choose to nse any portion 
of it.; and they stated facts strongly conducing to that conclusion. All of 
them ei;pres8ed the opinion, that the prosperity of LouisviUe, and the pub- 
lic interest bad been promoted by the use that had been made of the rail* 
road from Portland to Sixth cross street in the city, and would be still more 
advanced by the completion and use of the continuous line of railroad com- 
munication, according to the charter and the avowed purposes of the com- 
pany. 

ifo 07ke of them considered the use as made of the road even with steam 
power as being a nuisance, or as injuriously afiecting. the value of property 
the productiveness of business, or security of persons on Blain street, be- 
tween Sixth and Thirteenth, or elsewhere. Most of them were of the opin- 
ion, that as steam when well regulated as a motive agent, may be more 
#asiljr sod promptly controlled than horse power cars piopelled by steam 
with a velocity not exceeding six miles an hour, were more safe to the 
public than cars drawn by horses, and were not more perilous- or inconven- 
4ent than hacks, stages and omnibusses.. 

Some of them proved that cars are run by steam throngh some of the 
towns and cities in Europe, and through Orleans, Lancaster, Philadelphia, 
Richmond, Frederick, and several other town and cities in the United 
States, without having been considered nuiamcest so &i as they had heaid 
or believed ; and that some of the streets^ through which long trains of ears 
moved by steam, are frequently running, are narrower, more populous and 
much more thronged than Main street in Louisville, between Sixth and Thir- 
teenth cross streets. Some of these witnesses, also, indicate by their testi- 
mony, more than an ordinary acquaintance with railroads and steam power 
— and all of them state facts conducing persuasively to sustain all the oplnr 
ions they have expressed. 

It neither appears, nor has been suggested, that the speed of the cars, 
when propelled by steam on Main street, in Louisville, bad ever exceeded 
the prescribed rate of six miles an hour ; and jt does appear clearly that 
the travelling and commercial public would be benefitted by the continue^ 
use of the railroad, as constructed and hitherto, used, ^m Portland to the 
heart of Louisville ; and the more especially, during that season of the 
year when the boats cannot pass over the falls of tbe Ohio river. 

Upon these facts, tbe Chancellor's decree is to be revised, and either a^ 
firmed or reversed. The streets of Louisville were designated, net only 
for subserving the public purposes for which the town was established by 
law: but also, for the especial convenience and enjoyment of such persons 
as should purchase and hold lots contiguous to them. The title to such 
lots carries with it, as essential incidents, certain services and easements, 
not only valuable and almost indispensable, but as inviolable as the proper- 
ty in the lots themselves. And, therefore, tbe owners and occupants of 
houses and lots on Main street, between Sixth and Thirteenth, have a pe- 
culiar interest in that street, which neither tbe local nor general public can 
pretend to claim — a private right of the nature of an incorporeal beredita^ 
ment, legally attached to their contiguous ground — and incidental title to> 
certain facilities and franchises assured to them by contract and by law,, 
without which their property would be comparatively of but little value^ 
and would never have been bought by them. 

Although, therefore, an ordinary public way may be discontinued or ap 
plied to some other public purpose than that for which it was first establibh- 
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^, without any legal liability for pecuniary compensation to the local pub- 
lic, or to any owner of adjoining land — because neither such public or pro- 
prietor had any right of property in the way or any other legal interest in 
it than, that which was common to all the people, and though, also, the 
Mayor and Council holding the legal title to the streets of Louisville, in 
trust chiefly for public purposes, might regrade and improve those streets, 
or authorize the public use of them, in any mode consistent with the objects to 
which they were first dedicated, without obtaining the consent of the dwn- 
era of the lots thereon, and without making any compensation to them^— 
aeverthelesa, there may be no constitutional authority for closing or discon- 
tinuing any one of the streets, or even for applying it to any public ot pri- 
vate use, incompatable with any one of the ends for which such street was 
established, without first obtaining the consent of the owners of lots theteon, 
or without making just compensation to them for any damage which may 
result to their property, corporeal and incorporeal, from su^h exclusion, 
discontinuance or new application of the street 

The commonwealth, with all her sovereign right of eminent <lo ma in 
cannot take away private property, even for the most imperious or impor- 
tant public use, without either the owner's consent, or the payment to him 
of a just equivalent in money. 

But, we cannot concur with the Chancellor in the opinion, that the totti' 
mon wealth could not constitutionally exert her eminent authority, to take 
private property for public use, through the instrumentality of the railroad 
company. Public roads of all sorts, may be constructed wherever the sov- 
ereign shall be pleased to have them ; and if the public choOse to avail 
itself of the capital and liberal spirit of select persons for insuring the 
construction of an important highway, the persons who may agree thus to 
appropriate their own funds, may surely be permitted to enjoy, as some 
equivalent for the expenditure, the profits of tolls prescribed by law, for 
using the road, and may be authorized to construct and preserve it by all the 
means which the commonwealth could constitutionally. employ. The sove- 
reign will can be effectuated only by the instrumentality of agents. And 
in the case just supposed, the private association should be deemed the 
agent of the public, although as to its conventional privileges and profits, 
it may be only a private corporation ; and the road also should be consid- 
ered, in the popular sense, a public highway. 

In 4 £ast, (2nd ed.,) p. 21, it was adjudged, that though the lord of the 
fee was entitled to the profit arising from the use of an established road, 
yet it was a public highway-;-** le haut chemin le Roy." When the legis- 
lature incorporates an association of private persons for the pdrpose of mak- 
ing a turnpike road or a railroad, the public welfareNsbould be presumed 
to be the legislative object of the enactment ; and though the interest of 
the corporators be private and exclusive, yet the construction of the road 
should be deemed to have been authorized for the public good, as the chief 
and primary object; and the act of incorporation, andthepriviiedges grant- 
ed to the corporators should be considered only as a means for effecting the 
public end, and as secondary and incidental only.^ 

And to accomplish such an end by such means; the sovereign power 
may, undoubtedly, as we think, exert through such an instrumentality^ aU 
the constitutionally authority which it might employ, for the effectuation, of 
a similar object by any other agency, or in any other mode. The raiUoad 
is applied to ** public use," though the profits are appropriated to private 
use. 

And the legislative authority to take private property implied, that when 
so taken it would be appropriated to the use of the puhU<t The right of 

15 
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emiaent domain has long been exercised in similar modes here and else- 
where, without question, and in instances almost innumerable. In this 
manner nearly all the turnpike roads have been made, and all the railroads; 
and thus, too, are mills established ; by the condemnation of private proper- 
ty on the application of persons who desire to make profits by the tolls : — 
and the cities of Lexington and Louisville, and other incorporated cities, 
thus only exercise the power of opening new streets, by taking private 
property, upon the payment of the assessed value of it, to the owner or 
owners. 

This proposition was considered so indisputable, that this court, in the 
case of O'Hara vs. the Lexington and Ohio railroad company, (1 Dana, 
232,) decided that an appeal by 0*Hara, from a judgment on an assessment 
of damages upon a writ of ad quod damnum, should be affirmed without 
argument as a delay cose — the only ground for prosecuting the appeal be- 
ing the assumption that the legislature had no constitutional power to au- 
thorize the company to take his land without his consent, even upon pay- 
ing the assessed value of it. Judge Underwood did not, as the Chancellor 
seemed to have imagined, dissent from the opinion that there was no plau- 
sible ground for seeking a reversal of the judgment. In that opinion he 
fully concurred ; but, as the report of the case itself will show, he thought 
the submission was premature, only because the appellant had not filed the 
record, and the case was submitted by the appellee, upon a record filed, 
without the appellant's concurrence, only a few days after the appeal had 
been taken. 

In such a case, the court did not consider it necessary to write an elab- 
orate opinion, but was contented with a suggestion of the general reasons 
which it deemed satisfactory — believing, as it did, that, upon such a point as 
that then involved, such a brief and comprehensive opinion was better than 
much amplication. 

The brevity of the opinion ought not, therefore, to have been assumed, 
as it has been b^ the Chancellor, as proof that the judgment of the court 
was hasty and inconsiderate. A similar judgment has been virtually ren- 
dered in many other cases in this court and in many other courts; and the 
Chancellor's decree exhibits the only opposing judicial opinion we have 
seen or heard of; " Aliquando bonus dormitat Homerus." 

But there was no writ of ad quod damnum in the city of Louisville. 

Nor was such a proceeding necessary unless the railroad or the use of 
it should be deemed to have been a purpresture or a nuisance operating to 
the damage of private property or the injury of some private right. 

The purchasers of property on Main street, as on every other street, look 
their respective lots of ground subject to all the contingencies that might 
arise to it and to the use of it, from all the uses which might ever be made 
of the street as a publie way, consistently with the objects of its original 
dedication. 

If the construction of the railroad and the use made of it were not incon- 
sistent with those public objects, nor with private rights, the Mayor and 
council of the city of Louisville had an unquestionable right to authorize 
such construction and use of it, without any ad quod damnum. Unless the 
railroad on Main street be, per se or otherwise, a nuisance, either public or 
private, then, as all persons have an equal right to use the street, with car- 
riages for transportation, consistently with the objects of its dedication, we 
cannot doubt that the railroad company, under the sanction of its char- 
ter and with the permission of the local municipality, had a right to lay its 
own iron rails in the streets, for the purpose of focifitating the use it might 
rightfully make of it, in cars adapted to the improved mode of transportation 
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OD railways. And unless the railroad, either ia iisel( or in the use mode 
of it, should be considered a purpresture or other nuisance injuriously af- 
fecting private rights, and which even the Legislature could not constitu- 
tionally authorize, there could have bc^en no necessity for an ad quod 
damnum to assess damages which no person would have been entitle to 
claim. 

The supreme law requires such an inquisition only, when private pro- 
perty is taken and applied to public use; and private property, could not be 
considered as being thus taken or applied when there is neither any injury 
to or deprivation of any private right. Any injury to private right by either 
the construction or the use of the railroad, would be a private nuisance. 

And if the road, or the use made of it, did not thus operate, there was no 
necessity for an inquisition concerning damages. And therefore, in the 
l^guage of Justice Holroyd, in Rex vs. Russell ec al (13 Eng. Com. Law 
Rep. 254,) we are clearly of the opinion that, unless the railroad, or the use 
made of it, should be considered, ** upon tbe facts and merits, a nuisance, 
the neglect to make them the subject of an ad quod damnum, will not make 
them so." 

Nor, if their be no such nuisance, could there have been any breach of 
the compact with Virginia, or an impairment of the obligation of any con- 
tract implied in the purchase of lots by the appellees and other citizens of 
Louisville. 

If either purpresture, or other nuisance, injurious to the private rights of 
the appellees be clearly established, the Chancellor may liave had jurisdic- 
tion to enjoin such wrong. 

But both public policy and a long series of adjudged cases, require that 
a public improvement, so benificent ia its general operations and results, 
and more especially when, as in this case, sanctioned by the Legislature of 
the local public, should not be destroyed or suspended by the injunction of 
a Chancellor unless strong reasons for doing it be conclusively manifested. 
The only decisive or pertinent question to be judicially considered in this 
case, is, therefore, whether a purpresture or other nuisance injurious to pri- 
vate rights, has been satisfactorially established by the appellees. 

A purprestare being the appropriation to exclusive private use or the en- 
closure for such use, of that which belongs to the public — it seems to us, 
that the ^cts exhibited in this record, will not authorize the conclusion that 
the railroad itself, abstracted from the use made of it in the city of Louis- 
ville, was ever such a nuisance or wrong as is technically denominated 
purprestura 

The opinions and the facts presented in the record preponderate decided- 
ly against any such deduction. And if, as should be presumed, in the ab- 
sence of proof to the contrary, the road has been constructed as was requir- 
ed by the corporate authorities of Louisville, and as it certainly might have 
been constructed, it may not obstruct the public use of the whole street by 
any person who may wish to use any portion of it in any accustomed mode. 
And it is evident that the entire street, railroad and all, has been used by 
the p^blic as a common highway for wagons, carriages, horses, and foot- 
men, without objection by the railroad company, or even the assertion of a 
right in the compiuiy to any exclusive use of that part of it covered by and 
contained within its rails. It appear to us, therefore, that there has been 
neittier an enclosure of any part of the street by the company for its exclu- 
sive private use, nor any appropriation of any portion of it to such exclusive 
use, in merely construcing the railway. If such exclusive use should evei^ 
be monopoUzad, or attempted, then it will be time enough to denounce the 
railroad as a purpresture. It is premature to utter such a denunciation 
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now, merely because the charter vainly purports to confer the empty aniR 
unairailing right to stich use. 

Nor for the same reasons, can the railroad, in itself alone, aceording'to' 
th« evidence atni all proper deductions and presumptions, be deemed a nui* 
taJBCe in any eflfectual and injurious sense. 

This is virtually conceded by the Chancellor's final decree ; for if he* 
ha^ considered the mere rails in the street as being a nuisance, he would as 
yre presutae have not lefl the nuisance remaining as he has done, by oniy 
enjoining the running of cars upon the rails ; but would have also requir- 
ed the removal of them, and a restoration of the street from their noxious* 
efiects. 

Did the use which was made of the railroad on Main street operate as a 
nuisance, injurious to private rights ? This^is the only remaining question* 
we deem worthy of grave consideration. As already intimated, we cannot 
concur with the opinion expressed by the Chancellor, that the possibility 
that tbe company may at some future day, arrogate to itself the exclusive 
use of the ran road track along Main street, shows, or tends in any degree to 
show, that eifhpr th,e roa4 itself or any use hitherto made of it, should be 
deemed a puisance. Nor can we doubt that the fact, that the appellants may 
have lost something of interest merely, such as a reduction in the profits of 
their business, or in the value of rents of houses, is insufficient to show a 
nuisance, or authorize an injunction. There must have been an invasion 
or deprivation of some right, before they could be entitled to any relief in 
a court of equity. 

We have admitted that neither the constituted authorities of Louisville 
Aor the legislature of the State, could either license a private nuisance, or 
£0uid take or encroach on private property, without the owner's consent, 
0^ the payment to him of adequate damages, or could appropriate any street 
in Louisville to any use to which it was not originally dedicated, unless the 
consent of all tho^e immediately interested in such street should be given, 
pr just compensation should be first made to them. 

But, even tkough some persons owning property on the railroad street,' 
jmay be subjected to some inconvenience, and even loss, by the construe- 
4ion and use of the road, yet if the use made of the road be consistent with 
the just right of all, such persons have no right either to damages, or to an 
injunction ; because they purchased tbeir property and must hold it, as all 
others purchase and must hpld town lots, subject to any consequences that 
may result, whether advantageously or disadvantageously, from any ptiblic 
and authorized use of the streets^ in any mode promotive of, and consistent 
with, the purposes of establishing them as common highways in town, and 
compatible ^ith the reasonable enjoymei^t of them by 9H others entitled 
thereto. 

As the Legislature and the local authorities of ^.ouisviileanthonzed the 
construction of the railroad through that city, and also authorized the com- 
pany to employ upon it cars and steam power ; and the more especially as 
such improvemepts in the means of transportation must be useful to the 
travelling and commercial public, and in many respects, obviously ad vanta« 
geoos to the local public of the city itself; it does seem to us that, prima 
facie, the ordinary and careful use of the road, as thus authorize^ lEind pre- 
scribed, should not be deemed a nuisance, public or private. 

This deduction is fortified by the fact already suggested, that Taflroad 
cars, drawn by horses, and propelled also by steam, are permitted to pass 
through other cities in both Europe and America, and have not in any in- 
stance been adjudged nuisances; and the facts proved ip this case corrob- 
orate the same concltision. 
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Main street iki Louisville was established as a common highway for the- 
universal public ; and as said in Rex vs. Russell, " the right of the public 
is not con Aned to the purposes of passage; trade and commerce are the- 
chief objects, and the right of passage is chiefly sdbservieiu to these ends." 
^It must be an extreme and anomalous case, in which an improved mode 
oftransportation, which not only facilitates passage, but promotes trade and 
commerce in and through the city of Louisville, could be nevertheless a 
nuisance. It should never be so considered, unless in its operations it un- 
reasonably circumsciibes or excludes the rightful use or enjoyment of 
Main St., by others, who have an epual right to the use and enjoyment of k. 

Russell and others, indicted in England for a common nuisance, by the 
erection of Staiths in the river Tyne, for facilitating the coal trade, were ac- 
quitted on the ground that, though the erection abridged the common use of 
tne river as a navigable stream, yet it was for a public purpose, was in a 
reasonable situation, left a reasonable space for the passage of vessels, and 
was beneficial to England, by producing areduction in the price and an im- 
provement in the condition of coal. 

And the Court of King's Bench, consisting of Lord Tenterden, Chief 
Jusfice, and Bailey and Holroyd, Justices, refused a new trial — the two lat- 
ter concuring, ancf the former dissenting only on the ground that he was in- 
clined to think that it was not, as the jury had been instructed, the fact of 
benefit to England, but the fact of an improvement in the business of the 
Tyne, which should be considered as decisive against the charge of nui- 
sance. 

In the case of the King vs. Edward Pense and others, (24 Eng. Com. 
Law, Rep. 17.) the Court of King's Bench rather approved the decision in 
Rex vs. Russell and others, and seemed to recognise the principle that an 
injury to one mode of transportation and travel, by the rival use of another 
mode more beneficial to the public, was not a public nuisance. Under the 
authority of an act ofParliament, a railroad with the stationary privilege of 
using steam power, had been constructed parallel with, and almost contigu- 
ous to, a previously established and then existing public turnpike, from 
Stockton to Yarm; in the county of Durham — and Pease and others were 
indicted for using on the railroad, ten locomotive engines propelled by steam, 
to the great alarm of horses, and the annoyance and peril of persons travel- 
ling on the turnpike ; but, though the facts were proved, the accused were 
acquitted, and the Court of King's Bench approved the verdict chiefly on 
the ground just suggested. 

But, in the subsequent case of the King vs. Ward, (31 lb. 91,) the same 
Court in an opinion delivered by Chief Justice Denman, seemed to concur 
with Lord Tenterden, in the distinction intimated in his dissent in Rex vs. 
Russell, et al. And we should be inclined to concur in this last view, as 
the more reasonable and authorative. 

The cases which we have just noticed, chiefly involved the question of 
public nuisance; but they recognize a plain principle applicable to this 
case; and that is when applied to this case, just this — that, even if the use 
of the railway in Louisville may in some degree have occasionally opera- 
ted as an enclosure of a small part of Main street, along the centre of it, or 
diminished or rendered less convenient or free, other uses of it, by persona 
equally entitled to use it in other modes, still, though a compensatory bene- 
fit to the general public, might not be sufficient to show that it was never- 
theless, not therefore a nuisance, yet such a benefit to the business of the 
street as a highway for passage, transportation and commerce, resulting from 
such a use of the street, by the railroad company, as did not unreasonablv 
disturb others in the rightful use of it, could not be considered wrongful. 
And this principle is evidently just and undeniable. 
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Uoless, therefore, it clearly appears in this case, that, in the use made of 
the railroad by the running of cars upon it, other accustomed uses of it 
were excluded or unreasonably obstructed or abridged, or private rights in- 
vaded, the Chancellor's injunction cannot be maintained. 

And this inquiry is devisable into two branches :— ^First, was the running 
of a car on the railroad a nuisance? Second, did the length of the train 
of cars which were used upon it, or the frequency of the transits, consti- 
tute a nuisance 7 

First. As it appears clearly, from the testimony, that a single car drawn 
by horses was not more inconvenient or perilous than a wagon, stage coach 
or a hack, we are bound to infer judicially that, so far as the use of the 
railroad may be concerned, the prudent running of one such car upon it 
cannot be deemed to have been a nuisance in any respect Nor do we feel 
authorized, by the facts now before us, to decide judicially that the discreet 
running of any single car propelled by steam, was any nuisance. 

We will not presume that the ordinary operations of a well regulated 
steam engine must necessarily be a nuisance in a city or town; and espe- 
cially when, as in this case, we have facts and opinions of observant men, 
conducing strongly to the conclusion that a steam car in motion on the street 
of the city, is not, merely as such, a nuisance, public or private. 

A steam mill or manufactory has never, so &r as we know, been adjudg- 
ed a nuisance, merely in consequence of the peculiar character of the 
moving agent; nor has a steamboat or ship, merely as such, been ever con- 
sidered a nuisance any where. Railroads frequently cross other highways 
are sometimes parallel with them, and always pass, at some point, through 
a dense and travelling population. 

And of course, wherever they may be, if steam engines be used upon 
them, persons travelling in stages, private carriages, on horse, or on foot, are 
often subjected to some annoyance, inconvenience and hazard. Steamboats, 
also, are necessarily prejudicial to other boats. 

But a steam car on a railroad, or a steamboat on a river, is not, therefore, 
ptr H a public or private nuisance, they have both become eminently useful 
as means of commercial and social intercommunication ; and their prevalence 
and success only demonstrate their great utility and general popularity. — 
They may curtail the profits of c^rts, drays^ arks and wagons ; but they do 
this only because they are preferred, and the interests of society require 
Ahe use of them. 

They may dlso do, as but too often they have done, private injury and 
•personal damage. But such occasional consequences must be expected 
from other agents of transportation in a populous and prospering country. 

Therefore, according to the testimony in this case, w^ cannot decide that 
^her a horse car, or a steam car, running cautiously on Main street in L^ii- 
^sville at the rate of only six miles an hour, should be deemed to be a nui- 
«Bnce to the public, or to the appellees, or any of them. 

We are, therefore, of the opinion, that the Chancellor ought not to have 
enjoined the use of the railway altogether by the running of any car upon 
it. Second. Nor do we feel authorized, by the facts as now presented to us 
VOL this record, to decide that either the train of cars, as used on the railway, 
or the freauency of their transits^ operated as a nuisance in judgment of law. 
Though the train may have been generally from sixty to ninety feet long, 
and though also, it may have passed frequently every day, yet it has not 
been satisfactorily shown that, either the crossing of the street has been 
fureasonably obArneted, or that the open space on each side of the railway 
were not at waj^s sufficient for the passage of wagons, carriages, horsemen 
^and foot passengers, without unreasonable incoavenience, unless the appre- 
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hension and sarprise occasienally produced by the noveky of the spectacle, 
the Doise of the cars, and the puffing of the steam pipes, should be deemed 
unreasonable. 

But these alone we are not authorized so to consider, as we have already 
suggested. The proofs incline to the opposite conclusion. It would be 
unreasonable to use a longer train than the ordinary purposes of a safe and 
useful transportation should require. It would be unreasonable to make 
more transits than the same objects should demand. 

it would be unreasonable to detain the cars on the street any louger thau 
a faithful and vigilant superintendent should find necessary for effecting 
those objects, prudently and as safely and conveniently to the rights of others 
as possible. It might be unreasonable to run a long train of cars in quick 
succession, and at uncertain periods and irregular intervals, so as to take the 
public by surprise. And it might, perhaps, be also unreasonable to use a 
train as long as ninety feet, or to make successive transits so frequently on 
Main street, as was done when the cars were usM upon it by the company.. 
But the facts appearing in the record do not enable us to determine, eertato- 
ly or satisfactorily, that, in any of these particulars, the company had habit- 
ually, or even in any instance, transcended reasonable limits. 

Nor are we convinced, by the facts now appearing, that any public right 
of passage upon, or other use of Main street, or any franchise, or percoBal 
security, has been unreasonably abridged by the railway, or. by the use 
which has been made of it. The evidence when carefully compared and 
weighed inclined to the opposite conclusion. 

And, considering the sparseness of the population on Main street, be- 
tween Sixth and Thirteenth, and the character of the business chiefly done 
in that portion of the city, it may not be unreasonable to infer, from pre- 
ponderating opinions in tne record, that the use hitherto made of the rail- 
road by the company in the running of its train of cars, may not have 
been unreasonably prejudicial or inconvenient to the appellees, or to any 
portion of the public. If there has been, as alleged, some diminution in 
the profits of a few persons engaged in business, between Sixth and Thir- 
teenth, the facts authorize the inferehce, that this hss resulted chiefiy, if 
not altogether, from the translation of that business, by the cars to other 
portions of the city, or from the conversion of it into some other and more 
useful business, in consequence of the facilities a fiforded by the railroad. 

This is no ground of just complaint. It is but a common case in com- 
mercial cities; and will always occur in a greater or less degree, from all 
improvements in the arts, and all public improvements for facilitating travel 
and commerce. 

And it is evident, that the u?e of the railway, as made by the company, 
produced to the city of Louisville und to the public generally, much more 
of good than of evil. 

In such a cnse, we cannot decide that the use which hsd been made of 
the railway in the city, had been ao excessive or injurious, or unreasonable, 
as to authorize this court to require any prescribed curtailment or modifica- 
tion of that mode and kind of use. No facts npprar which would enable 
us to determine the precise manner and extent of limitation upon the use, 
even if, as may not be altoirether improbable, there had ever been, ?n any 
respect, any use unreasonably or unjustly inconsistent with private rights. 
As a guarantee against abuse, the municipality reserved the power of re- 
vocation, if the running of the cars, or the construction of the railway it- 
self, should ever become an obstrUiTtion to the free and common use of the 
street by the entire public, or should unreasuniibly endanger personal se- 
curity. 



Tbe &ct that the public.authoriues of Loaisfille ha?e not interposed or 
complained, tends rather to repel the inference that the fanning of the cars 
has been unreasonable or injurious. And the deduction from this circum- 
•atance is, in some degree, corroborated by the fact, that only ten persons have 
•deposed in favor of the appellees. As, therefore, it does not satisfactorily 
appear from the record tnat the railroad has been used in such a manner as 
40 authorize restriction or modification by the order of this court : and, as 
the evidence would not enable us to prescribe any precise curtailment or 
modification of the use of it by steam power and cars — we do not feel au- 
chorized to perpetuate the Chancellor's injunction to any extent, or in any 
napect 

If, hereafter it shall ever be ascertained satisfactorily, that an injurious 
abuse of its privileges is committed by the company, those pHvileges may 
be revoked by the official guardians of the interest of the citizens of Louis- 
Tille, or the company may be restrained within reasonable limits by the 
Chaneellor upon ascertaining such facts as niay enable him to prescribe 
l^roper and exact regulations for controlling the use of the road in the city. 
Were we to undertake such a task now, we should act without sufficient 
authority from the record before us, and should make a leap in the dark, 
whereby we might unjustly prejudice private rights and important publie 
iotepests. 

losuch a case, involving such interests, no injunction should ever bede- 
creed, without clear pix>of of a nuisance, injurious to the private rights of 
the applicants. If there has not been an unreasonable use of the railroad 
in Louttville, injurious to the rights of the appellees, we cannot sustain their 
injunction merely on the ground (if it had been even satisfactorily establish- 
ed) ihat they may be subjected to some inconvenience, and even loss, in con- 
aequence of the novelty of this mode of transportation in their city, or the ex- 
tent of its success in a fair competition reasonably conducted. 

If a train ol cars, occasionally oostructed, in some slight degree, a per- 
fectly, free and convenient passage of a private carriage, or wagon, or 
horse, and produced some apprehension and even danger, successive hacks, 
or stages, or omnibussee,. with the same number of passengers, might per- 
haps have caused the like obstruction, apprehension and damage. Such 
inconveniences, whenever they may have occurred, might have been, and 
we cannot say they were not, the ordinary consequence of the free and com- 
mon use of a public street in a commercial and prosperous city. And 
when they occur without negligence or wantonness or unreasonable pur- 
presture, they should be considered ]>y the citizens, as evidences of tho op- 
preciation, rather than the depreciation of their property. For that very 
business and bustle which must inevitably produce some such occasional 
inconveniences, and collisions, and prrsonal losses, Louisville was establish- 
ed, and its main street made as it is. And as that growing city shall con- 
tinue to grow and prosper, similar accidents will more frequently occur, 
and be more sensibly fek. And, if there shall never be another steam car 
or horse car upon itsf^treets, hscks and omnibusses, perhaps as pestilent 
and not so suiuible will crowd the way, and supply their places, possibly 
to the disadvantage of the city and the whole community ; and when too, 
the houses on the street between Sixth and Thirteenth, will not as now, be 
•* few and far between," nor be occupied as now, chiefly by retail shopkeep- 
ers and retailers of liquors. 

The onward spirit of the age must, to a reasonable extent, have its way. 
The law is made for the times, and will be made or modified by them. 

The expanded and still expanding genius of the common law should 
adapt it here, as elsewhere, to the improved ond improving condition of our 
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«oiiiilry and coaotrymea And therefore railroads and locomotire Meam 
cart the offsprings, as they will also be the |)arent of progressive improTO* 
meat, should not, in themselves, be considered nuisances, although in ages 
that are gone, they might have been so held, because they would have 
been comparatively useless, and therefore more mischievous/ 

We know that a zealous and inconsiderate spirit of innovation and im- 
provement requires the vigilance and restraint of both reason and law. We 
are fully aware, also, of the fact that, when such a spirit is abroad, private 
rights are in peculiar danger, unless sternly guarded by the judiciary; and 
we are not sore that such guardianship is not roost needed in a government 
where whatever is popular is apt to prevail at first, and often at last, only 
because it is the vex pvpuli. 

This case has been, therefore, carefully and anxiously considered, under 
a full sense of its magnitude, and of all the responsibilities of an authorative 
decision of it by the court. After thus considering it, upon all the &cts pre- 
sented, we are unanimously of the opinion that no cause has been sufficient- 
ly established ior enjoining the use of the railroad in Louisville, as the 
Chancellor did, altogether, or for enjoining even such use as has been made 
of it by the railroad company. 

We do not wish to be understood as deciding, that we are satisfied that 
the use of the railway, as hitherto made in Louisville, was not in any re- 
spect a nuisance. All we have decided, or intended to decide, is that the 
mcts upon which alone we have had to adjudicate in this case, do not au- 
thorize the judicial deduction that a nuisance has been sufficiently proved. 
If it shall ever hereafter satisfactorily appear, upon other proof, that such 
use as that complained of by the appellees, encroaches on any private right 
or obstructs the reasonable use and enjoyment of the street, by any person 
who has an equal right to the use of it, we shall be ready to enjoin all such 
wrongful appropriation of the highway. The railroad company having 
made its answer a cross bill, and prayed for damages sustained by it, in 
consequence of the injunction, the Chancellor, in his final decree, dismiss- 
ed the cross bill absolutely ; and the appellant complains, also, of that decree. 

The Chancellor granted the injunction without requiring any bond or 
other security. 

Whether this wad proper or not, we need not now determine. But in 
this state of the case, if^ as may be presumed in the absence of proof to the 
contrary, the appellees filed their bill, obtained the injunction, and prose- 
cuted the suit in good faith, believing that the railway^ or the use made of 
it by the company, was a nuisance operating to their private injury, it is our 
opinion that they are not, according to any adjudged case, or established 
principle of equity or law, responsible for damages. 

As they have never undertaken to pay any damages in the event of an 
ultimate aissolution of their injunction, it seems to us, that they could now 
be made liable only for a malicious prosecution. And not only is there no 
satisfactory proof of any such vexatious or wanton motive, but we are in- 
clined to think that if there had been, a court of equity was not the appro- 
priate forum for assessing the damages, to which the appellant would in that 
event be entitled. Whether, ther4^ore,the Chancellor had jurisdiction over 
the matter of the cross bill, or whether he had not, his decree disntissing 
the prayer in that bill for dama^fes, was, in our opinion, proper. Where- 
fore, it is decreed by this court that the decree of the Chancellor dismiss- 
ing the cross bill be affirmed ; and that the decree perpetuating the injunc- 
tion against the running of cars on the railway on Main street, between 
Sixth and Thirteenth cross streets, in the city of Louisville by the Lexing- 
ton and Ohio railroad company, be. and the same is hereby revfrsed ; and 
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that ibid cause be remanded, with imtnictioM to diMolve the aaid injimetto*', 
and diamiaa the original bill, with coeta. 



We have before this had occasion to commend the rery able treatise tf 
Mr. Charles Ellet on the " Laws of Trade," and we now hare the pleasure 
of presenting to our readers an exposition of some of these principles in a 
popular form. Mr. E. is of the opinion, that no effort should be spared io> 
bringing this most important subject into general notice, and while in hia 
former work, he has aimed at the foundation of the Laws of Trade, npoo^ 
strict mathematical reasoning, for the satisfiu;tion of the professional reader, 
he has in this one now before us, transbted his mathematical, into popular 
phraseology, thus opening the subject to all classes of the community. 
There is no time more fitting than the present, for the discussion of this sub- . 
ject, and convinced as we are, of its momentous bearing, we recommend the 
paper of Mr. Ellet to the attentive perusal and earnest consideration of our 
readers. 

A POPULAR EXPOSITION OF THE I3IC0RRKeTNBSS OF THE TARIFFS OF 
TOLL IN USE ON THE PUBLIC IMPROVEMENTS OF THE UNITBB STATES. 
BT CHARLES ELLET, JR., CIVIL ENGINEER. 

The object of this paper is to point out, in a brief and popular view, the 
consequences of some of the errors which are committed in the charges as- 
sessed on the public works of this country. 

The writer has recently published a work* in which he has attempted to 
expose the true principles of trade, and to show the only correct mode of 
determining the tolls proper to be levied on our great lines of canals and 
railroads. But it has been suggested to him by some intelligent readers of 
that work, that the method of analysing the subject which be has been com- 
pelled to adopt in it, is not the best adapted to the pursuits of the class of 
readers most likely to be interested in the subject; and that some advantage 
might be derived from exhibiting, in a popular form, a few of the results 
which were there obtained by a different process. This paper is intended 
to subserve that purpose; and to show that the principles on which all the 
Xarifb in the country are based; are unsound, and lead, in their application, 
to oppressive injustice to a portion of the community, and to great loss of 
trade and revenue to the improvements. 

Section L — Of the importance of the stubjeet. 

1. There are no questions of public policy which sre thought to concern, 
so intimately the general and particular interests of the people of this conn- 
try, as those which relate to their internal improvements. The considera- 
tion of this subject constitutes the greatest part of the legislation of nearly all 
the States in the Union, and the employment of the privileges sanctioned by 
the law, constitutes a prominent portion of the efforts of individoal f nter- 
prize. There are now completed and in use in the country more thsn three 
thousand miles of railroads, and not less than three thousand mill's of canals, 
the construction of which has occasioned an actual expe ndhure of probabty 
$150,000,000, and for which loans have been incurred by the State gov. 
ernments or incorporated companies, to nearly an equal amount 

•An Essay on the La wi of Trade in relerfnea to tht worki of PobKc Improvrmeiif in t|i« 
Vnitrd State*.. 



This enormous Id Testinent of capital is by 6oin« viewed as alanniog; 
and might indeed, appear so, when it is considered that a draft of some 
$8,000,000 will be annually made on the country ibr the payment of the 
interest on this sum, and that the principal itself, in the brief space of twenty 
years, may possibly have to be refunded. Ou the other hand, there are 
sanguine advocates of improvements, who look to the revenue to be deriv- 
ed from the works themselves, consequent on the rapid growth and pro- 
test! vely increasing productiveness of the country, ts oBering an ample 
guarantee for the prompt payment of the interest, and the due liquidation of 
the principal, of the debt. 

It is not the intention now to discuss this momentous question, or to en- 
deavor to ascertain which of these hypotheses approaches nearest the truth. 
Both are but surmises, advanced as the result of a hasty glance at the facts, 
or possibly based on no safer evidence than the prepossessions, or mere con- 
jectures, of the parties. They are wanting in that detail, that exhibition of 
statistical information, without which it is impossible to generalize with se- 
<:ttrity. 

Doubtless many of the works olthe country will possess abundant means 
to sustain their credit; and among so many enterprises, it is equally proba- 
ble that some have been undertaken which will fall very far short of the 
expectations of their patrons. 

2. But, whatever may be the general abilit}'^ of these immense lines of 
improvements, it is certain that the success and profitablenessof those which 
are now progressinor under the fairest auspices, are not so well established 
but that it ought to be an object of deep Solicitude with their proprietors to 
find the means of increasing their productiveness. To every state that has 
•embarked in a career of internal improvement, and to every individual who 
has invested his property in such stock, it is an interesting question to ascer- 
tain the most efficient me.ins of equalizing the charges on the trade, and in- 
creasing the revenue and tonnage of the line. 

The public improvements of Pennsylvania are sinking that common- 
wealth in debt about a million and a half per annum — or, in other words, 
the interest on the loans incurred for their construction, added to the annual 
charges for repairs and superintendence, exceeds the gross revenue of the 
works from one or two millions of dollars per annum. 

Those of Ohio, and many of those constructed by great incorporated joint 
tftock companies, exhibit bnlances scarcely less onsatisfectory ; and although 
these onpropitious results cannot be feirly adduced as evidences of the im* 
policy 01 the iindertakines, they are fects which may be legitimately used 
in evidence of the nece<<sity of inquiring into the correctness of the princi- 
ples of their management. Many of them are now regarded as partial fail- 
ures, and have involved the community in great pecuniary difficulty. Pos- 
sibly a careful investigation of the principles on which their tari^Ts have 
been established, may lead to the conviction that the^ is some radical error 
of administration which maybe advantageously corrected. 

No more fitting season can be selected for svch an investigation than the 
present. The system of public improven>ent is now prostrated throughout 
the country for want of the means necessary for the extension of the works. 
Those who have been engaged in their execution, may therefore take time 
to consider by what mode the tax with which they load their constructiors 
may be lightened, or the revenue they pay may be augmented. 

8. It is not less important that the charges adopted on the works should, 
be those which would render them most productive to the stockholders, or 
to the commonwealth as a proprietor, than that they should be reconcilable 
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with priDciplet of justi e. Iq levying a tax for purposes of revenae on any 
portion of the property of the public, it hns been an object of le|n»lstion in 
«n times, to mnkr the nearest possible approach to equity in its distribution. 
The tolls chargred on the works of the commonweahh are ii>tended for re- 
▼enue, and they shruld be so adjusted, if such an adjustment be practicable, 
fis to produce the greatest possible revenue with the least inequality in' the 
taxation. 

At the same time ft is essential to have due regard to the cnltiration of 
the trade, which is the primary object of the improvements— a condition 
which must be reconciled with those above stated — of drawing the greatest 
possible revenue from the transportation of the produce of (he country, and 
an adherence to principles of equity in the distribution of the tax. 

This may appear to be a complicated problem, the solution of which, 
however desirable in itself, can scarcely be regarded as attainable in prac* 
tice. 

I shall endeavor, however, to show by a few evident propositions, both 
that the principles by which these charges are now assessed on all our great 
line?, are such as operate unjustly upon a large portion of the country ; are 
such as in a great measure defeat this primary object of the improTement, 
that of inviting the distant trade to a market — and such as reduce the re^ 
venue fiir below the limit belonging to a more just and more judiciooa 
tariflf; and, at the same time, that an attention to the true laws of trade will 
render the^avoidance of these errors exceedingly easy. 

Section II. — Of the incorreelness of the frincipU$ on which tolls are a$ 
present assessed, 

4. To be able to appreciate the necessity of a departure from the prin* 
ciples on which the present charges for the use of our public works are 
established, it is essential to examine into the effective operation of the scale 
now in use. To render the view which 1 design to take as little compli- 
cated as possible, it may be confined for the present to one of the principal 
divisions of the trade of the'coantry. For, in treating of the laws of trade 
it is found convenient to divide the commerce of the line into two principal 
classes ; in the first of which is included all those commodities which will 
bear but a limited charge for their transportation, and which, if taxed be- 
yond that limit, will be excluded from the line and from market This di- 
vision usually consists of stone, coal, lumber, ore, lime, and many agricul- 
tural productions. Indeed it embraces all articles which will seek a mar- 
ket along the line in qiiestion, and no other; and in this respect is to be 
distinguished from that division of the trade which consists of more valu- 
able commodities, and which, if not accommodated on one line, will find a 
passage by the route of a rival work. 

Our present investigation will be confined to the first of these divisions. 

5. The charges whi^h are levied on this trade consist of what are usual- 
ly iermt^ freight and toll If the work be a canal, by freight is under- 
stood the charge of the carrier, and by toll that of the state or corporation 
owning the work. In the management of railroads, it is usual for the 
company to act as carrier on their own line; and to make but one charge, 
which is called <oZ/, for both objects. In this pamphlet I shall make a 
somewhat different application of these terms, and designate hy freight, in 
either case, every expense actually incurred in the carriage of the commod- 
ity, and by toll, the clear profit on its transportation. So that if the carrier, 
or transporting company, charge seven milk per mile for the carriage of 
one ton of any article, and the cost of repairs and superintendence of the 
line doe to the paaaage of that ton ia three mills per mile, I call the frHghi 
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on the article ond cent per too per mile ; and any cbarge, exceeding ihia 
three mills, which ia asaessed by the atate or company, is what I denomi- 
nate their toll 

6. In nearly every tariff of toll adopted in this country, the charge on 
every article is proportional to the distance it is transported on the line. — 
ThttoU is some fixed amount per ton per mile. This scale of taxation, I 
contend, is improper and unjust. 

To examine the question, let us suppose the article to be lumber, of 
which the market value, at the point to which it is sent, is $10 per ton. Let 
us also assume that the cost of producing this article, or preparing it for 
shipping on the canal, is 96 per ton. It is then most obvious that if the 
charge for transportation on this commodity exceed $4 per ton it will be 
wholly excluded from the line ; for then the cost of carriage added to the 
cost of production would exceed the market value of the article, and there 
could be no profit to remunerate the producer. But if the charge be leas 
than $4 there will be a certain profit, and the article will be found to seek 
the market. 

If now, this lumber \% carried a space of one hundred mile* to its mart, 
and the charge ^or freight is one cent per ton per mile, the freiebt for that 
distance will obviously be $1, and there will remain a balance of $3 for the 
extreme limit which the article will bear to be charged fof toll. The toll 
levied by the state, at one cent per ton per mile, will be $1, or one-third the 
amount,* which the article could in this case sustain. 

Let us next suppose that similar lumber comes upon the lineat a distance 
of ihree hundred miles from the same mart The charge {ox freight would 
now be $3. and there would consequently be a residue of only $1 on which 
the state might levy for toll. The commodity could bear no more than $1 
— since that sum added to the $3 freight would be $4, or the difference be- 
tween the cost of producing the lumber and its price ib market. But, by 
the principle of taxation usually adopted, the toll assessed at one cent per 
ton per mile, would here be $3, or three times as mucnasthe article would 
bear. In other words, at the distance of one hundred miles from the mart^ 
in the usual tariffs, a commodity is charged one dollar where it might bear 
a charge of three, and at three hundred miles it u charged thfee dollars 
where it could bear but one. 

7. Does it need any argument to prove that a scale producing such re- 
sults is neither compatible with principles of equity or good economy ? Is 
it not manifestly unjust to charge the man who is situated thr^e hundred 
miles from market three times as much as he can afford to pay, while the 
man at one hundred miles can afford to pay three tiroes as much as be is 
charged? Is it not any thing but good economy to tax all the trade in this 
article beyond two hundred miles so heavily that it is totally driven from 
the line, when, if the tolls were differently assessed, it might be invited, and 
m^de to pay a respectable revenue to the atate? And is not the primary 
object of the work defeated by the adoption of a tariff that excludes those 
commodities from it which it was especially intended to draw to market—- 
an effoctwhich is accompanied by a direct sacrifice of trade, revenue and 
even justice ? 

8. I think it can scarcely need more than this plain exposition to make 
clear to any reflecting mind that some of the charges on the public works 
of this country need revision: that they are based on principles which are 
misonnd, and at once do injury to the proprietors of the work, and injustice 
k) a large portion of the public. The commonwealth, as the constructor 
and owner of the improvement, is a aufferer in the lota of the trade that is 
ezeladed, and the revenae that might be derived from it ; the citizens of 
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(h« emporiuni tvliicb is the mart of the line, suffer from the coniraclioa of 
tbeJT businett in cooieqaeace of the exclusion of the articles io which they 
traffic; and the rouDtry irsTersrd by the jmproTemfni.and lazed, perhaps, 
tvt iu coDBt ruction, rofTers Trom its ioabilitj la share the benefits which the 
work was designed to cvufer. 

Skctiam m. — Further nidemce of ih* lots of trade comequent on 
UjUfoTM ehargcM. 

9. To reader more palpable the foct that a charge for loll proponioned 
directly to the distance will cause ihe exclusion of aceiiain amount of ton- 
nage, without conferring soy compensaung adrnntage, we will cwosidei th« 
subject with the aid of a diagram. 

Kg. I- Fig. 2. 

Let M ia the figure be tba 
position of the mart, and M L 
the line of the improTement: 
and let ns assume, as before, 
that the commodity will be ca- 
pable ofBustaining a charge of 
94portonfariUtraDspaTlaiion; 
that the loll ie one uent per ton 
pef Doile, ibe freight liLewiss 
one cent, and the cost of car- 
riage on the lateral roads ^ 
which the tonnage is brought 
to the work, is ten cents per 
ton per raile. 

The distance Mnfiom which 
ihie commodity can be brought 
to the mart at M on the lateral 
roads nM, nM, will then be 40 
miles; and the distance MP 
which we can afford to carry 
ilalong the improvement, at an 
aggregate charge oftwoceEiia 

Gr ton per mile, will of course 
two hundred mites. The 
area of country, therefore, 
which will Bupyly trade to the 
line, will be represented by the 
trJangld xPn, having a base 
NK of 80 miles, and a height 
^ MP of two hundred miles. 

iO. Nan,itisappArentlhat 
the Hoe will receive no tonnage of this article, from beyond the point P; 
■nd therefore, that if the trade were permitted to come free of toll from be- 
yond that point, there would result a certain increase of tonnage, which 
would be accompanied by no diminution of revenue. 

Under such' an arrangement of the taniff, the charge for freight from P 
n> M. for produce coming from the country beyond P, would be only J2, 
mi there would consequently be left a ballance at P of ^2 out of the limit 
of 94 which the article could s«ataio, to bear the cost of ilscarriage along 
tho laterel ntdM to the impiflwemeot, aod down the improrenient to tbfl 
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Tbi^ balance will be aofficteol ta paj the cost of transportaiioa on the 
bteral road from ^ to P, a distance of twenty tnilesi at ten cents per ton 
per mile; and iho charge for freight along the iroproTemei^t, from R to P, 
a distance of two hundred miles, at one cent per ton per mile. It would, 
therefore, be within the ability of the state or company, in this example, to 
extend the benefits of the improvement four hundred miles into the interi- 
or, instead of two hundred, and increase the tonnage of the line, wkh all 
the incidental advantages, 50 per cent., without sustaining any loss of revenue 
- U. It is far irom my intention here to advocate a tarifi* arranged w«h a 
▼iew to this efiect^ but merely to show what is lost by those which are 
commonly adopted. Instead of draining only the country contained in the 
triangle nPn, which will supp'ly the trade where the charge for toll is one 
cent, and freight one cent, by charging toll from M to P, and permitting all 
articles brought from beyond the angle P to pass free ef toll, the shaded tri- 
angle ^R^ in the figure, will be added to the area using the work and sup- 
plying its tonnage. The valoe of the improvement to the country will be 
mcreased one half; the trade of the city at M will likewise be increased 
one half, and the value of the property of the commonweahb, as far as it is 
dependertf oo the activity of the work, will be proportionally augmented. 

But such an arrangement would effect injustice, and- could not therefore 
leceire the sanction of a government administered iji> a due regard to the 
first principles of its existence-— the equal protection of the citizieDs, and an 
equitable oiatribation of the benefits which its constitvtion waa intended to 
confer. 

Such a tariff would augment the tonnage of the line — but it would pro- 
duce that result by taxing the citizen immediately at P $4, and excluding 
him from the work ; and the neighbor immediately beyond P but $2, and 
inviting him at the expense of a premium. 

Besides these objections to this arrangement, there exista the additional 
and important one, that it would not fi^fil another imperative condition — that 
ef qbtaining the greatest revenue from the trade. 

(To be coatinued.) 

RAILROADS. 

The following letter from Judge Wright, who was the Chief Engineer 
of the Erie Catiel, and. who is now in the service of the Slate of Virginiar 
to Col. Dexter, the Engineer of the Selma and Trnnessee Railroad, treats 
of matters of the deepest interest to the State of Tennesse. It will be seen* 
that Judge Wright is of opinion that a line of railroarf from the Atlantic 
cities on the Eastern slope of the Alleghanies, in a Soath Westerly direc- 
tion through the Virginia Valley and the Valley of the Tennessee <o Gun- 
ter*a landing, could never have a competing route, for all travel from the* 
Atlantic cities to the cities of Mobile and New Orleans. 

JUDGE WRIGWT's LETTKR. 

Scotfs Ferry, Albemarle Co. Va. 
l)ecember ftd, 1839. 
My Dear Sir : — I received 3'our favor of the 20th ult. together with the* 
Reports of the Selma and Tennessee Railroad Company. I have examin- 
ed them carefully, and looked at the map of the United States, to see the M\ 
hearing of your great project. I confess to you that when I look at the im* 
portance 01 a line of Railroad from the Atlantic cities, on the enstern slope 
•fthe Alleghanies, in a southwesterly direction, throuo-h the Virginia Val- 
ley, and at the favoruble character of the country, vn elicited by the various 
•urveys whkh have been made from Lynchburg anJ Buchanan, on Jamee 
River, to the Tennessee line, near the Boat Yard, sbowinir that a route can 
l^e had without stationary power, and with grades not exceeding fifty or 
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siztjr feet to the mile, (and pretaming, that by following the Valley of the 
Tennessee, fsToimble gradea may be had to Gunter'a Landing,) I think I 
see a locution for a Railroad which can never have a competing route, for 
all travel from the Atlantic cities to the cities of Mobile and New Orleans* 

The two last years have satisfied most people that the Ohio cannot be re* 
lied upon for foar or &re month, and leaves too moch uncertainty to indues 
travellers that way. 

The fact which yon mentioned in your report of the Legislature of Penn- 
eylvania, having taken action on the plan of getting to the Mississippi, by a 
railroad through three States, rather than rely upon the Ohio River, is 
strong evidence of the importance of something being done to remedy the 
evils in business, occasioned by severe droughts in the Western Rivers. 

Onr rivers on the Eastern slope are not subject to the same fluctuations 
of those west of the mountains, and the canal I am now formingalon^r James 
River, will never want water. The town of Buchanan, (Virginia Valley) 
is 200 miles above Richmond. To this point the canal will soon be done ; 
it being now urfder contract to within 20 miles of that place. From Bu- 
chanan there will soon be a Railroad, which uniting at a point 30 miles dis- 
tant, with a railroid from Lynchburg, will pass on South to the Tennessee 
line, a distance of 150 miles. 

The State of Tennessee has always been reedy to meet Virginia, and 
carry it down by Knoxville, and so oii to th^ line of Alabama. 

If, therefore, the Suite of Alabama brings up her line to the/Tennessee 
river, at Gunter's landing, it is certain that the States of Tennessee and 
Virginia will not be backward in carrying it on through, to connect with 
the lines now done, and in great progress towards completion. This must 
and will be the case, and when once done, a look at the map of the United 
States, will satisfy any one that no route can be projected which can com- 
pete with this, in directness of course and easy grades, taken as a whole. 

I have examined jrour estimates of cost or grading and bridging. If 
you are correct in these, it shows a remarkably feasible route, and one not 
equalled in any country I have ever examined. 

You appear to have some difficulties on the first section, from Tennessee 
river, and think an inclined plane, with stationaiy power, may be required. 
I had rather have grades of 90 feet per mile, than stationary power ;--i«nd 
should prefer to increase the distance, rather than have a change of power, 
in any way^ either by horses or steam. 

I wish you success in your application to Congres?. I shall be very 
glad to see you when you come North, and to renew and brighten the chain 
of friendship, which has so long existed. Although now an old man, hard 
upon 70, still I am wandering about doing all the good 1 can, and shall 
continue to do so, while a kind and merciful Providence blesses me with 
health and the use of mv faculties. 

In a few weeks we sdall have an annual report of the James river and 
Kanawha company, and I will send you a copy. 

With much esteem, I am, dear Sir, 
Verv truly yours. Benj. WaicHT, Cit it Engineer. 

A. A. Dexter, Esq., Civil Engineer, 



On examining the article in our last number, on Or. Lardner's ex- 
periments, it appears that the writer hasTallen into an error, which vitates 
I much of his reasoning. The article was prepared in haste, and the writer 
is not at present in the city, but will doubtless make the necessary correction. 
For the present, we reqnrst a suspension of any criticism upon it. 
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In placing before our readers Mr. Ellet's plan for a suapeiisioD bridge 
for the Schuylkill, at Philadelphia, we beg to congratulate them upoa tha 
prospect of a re-iotroductioa of this mode of bridge buildiog. We bav« 
frequently commented upon the importance of this subject, and it may be 
remembered, that when introducing Mr. Ellet's pamphlet, on Wire Bridge«i 
that we suggested the adoption of this form of structure for the Crotoa 
Acqueduct at Harlem river. Mr. EUet, long since proposed a suspension 
bridge, but as no definite plan has yet been agreed upon, we think it not too 
late to take him up. We repeat what we then said, that a foilure of the 
high bridge in even a small portion would cost more than a complete Wire 
Bridge which would answer in every particular. In these days of econo- 
my and retrenchment, it becomes our Water; Commissioners to look well 
before they leap. 

^aUSPENSlOM BRIDGES. — PLAN OF THE WIRE SUSPENSION BRIPOS 
ABOUT TO BE CONSTRUCTED ACROSS THE SCHUYLKILL, AT PHILA- 
DELPHIA. By Charles Ellet, Jr., Civil Engineer. 

The wire sutpeosion bridge represtoted in the annexed engra^iog, was 
designed in cojmpliaxice with an kivitation of the Commissioiiersof thecity 
and county of Philadelphia ; and is intended to succeed the Fairmairot 
bridge, which was destroyed by fire in the summer of 18^ Thoplaa 
was approved by the Board, who have since advertised for proposals Sh the 
erectioa of the work ; and it is understood to be their inteiition to urge ila 
immediate completion. 

Without adverting to the merits of this plan, as a particular applicaiiov 
of the priociple of suspension ; the fact that such a bridge is about to be 
coDStrOcted, cannot but be a matter of interest to the profession, as aB aus* 
pice of the introduction into this country of an improvement which has de- 
served atid acquired the most abundant success abroad. 

' 17 
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SaspensioD bridges present many claims for public attenticMi, which have 
been fully recognized wherever they have been fiufly submiUed to the tesi 
of experience. Nearly all the principal rivers of the cnkivated portions 
of Europe flow through densely populated districts, in which the impor* 
tance of an unembarrassed communication with the opposite shores, haa 
been long appreciated ;- and bridges were, conseqnently establiihed at an 
early period, wherever the interest was sufficient to jisfiiy the expense of 
their erection. But nevertheless, as soon as one or two suspension bridges 
had been successfully accomplished, it was found that there were numerous 
places where similar works were greatly needed, and where the abilities of 
the inhabitants bad yet proved to be unequal to the charge required for 
their erection and maintenance, by the application of auy system of eon* 
struction previously devised, which might thenceforth particfpate in the ad- 
vantages held out by the new method. In the course of very few years, 
great numbers were accordingly erected; and it soon became manifest that 
the anticipated objections to the recent innovation were ekher entirely fan- 
ciful, or such as could be readily removed. , 

Popular opinion had foreseen inconvenience from the supposed instability 
of the platform ; but experience taught, that when properly buik, the mo- 
tion in an arch of 300 foet opening, or more, did not exceed that which has 
place in ordinary wooden bridges ^ and theory at the same time demon- 
strated that the oscillations produc<:d by an equal disturbing force diminish 
as the length of the span is augmented. 

The apprehension of a rupture of the cables, was dissipated before the 
proofs which were furnished by science and experiment; — proofs which 
show that of all the applications of building materials to architectural 
purposes, none admitted of greater certainty than that of iron, apd especial- 
ly of iron wire, to the support of bridges; that the tension to which the 
metal was exposed, is susceptible of the most rigorous determination, and 
its strength, of the most accurate preparatory trials. 

At the same time that these positive objections were relieved, the com- 
parative value of the system wastnade equally apparent. The «nri vailed 
beauty, and even gracefulness, of those examples which had been con- 
stmctod, gave them a preference for positions where ornament was essen- 
tial and elegance a merit. Their susceptibility of being applied to livers 
where the width of span must necessarily be very great, rendered them pe- 
euliariy appropriate for situations in which it was requisite, for the prreser- 
vation of the navigation, or other object, to avoid obstructing the water 
way by the estmbKshment of too many piers in the channel.* They pos- 
sessed, withall, the merk of durabilky, to an extent which will render them 
monumental; and to these advantages was superadded a claim not unfre- 

* The mn of the Freibonrg bridce, b*iUt by M . Chaler, is 869 English feet aiHi its floor- 
ins IS 167 met above the suriaee of the Suine. Another bridse in Switzeriand, hy the same 
omceti over the valley of Gottion^ haa a span of 163 aieUres (499 feet,) and is elevated 340 
feet above the bottom ef the valley. Ships pass under the flooring of the Menai bridge un- 
der full Bail. 
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qsmtly atteamei -n itili more importaiU: viz. that the first outlay naces- 
aary for their conatructioo, will generally be leas than that for any other de- 
scription of bridges. There are exceptions to this assertion, but where 
they obtain, the stream must be very inconsiderable, and such as %viU per- 
mil the adoption of the wooden bridge requiring the simplest possible com- 
binattOQ of tkeroateriala 

With these claima^^which in fact cover the whole ground on which a 
preference could be founded-^ha system of suspension prevailed through* 
out Europe; and was immediately applied to the most important streoma, 
in the heart of populous cities, and on various lines of railroads. Arches 
were commenced and successfully accomplished, from two to three times as 
wide as had ever before been attempted; and the practice of constructing 
bridges of any other description, was nearly superseded by the favor yield* 
bd to a slystem which appeared to combine every possible advantage, with a 
susceptibility for universal application, and which could scarcely be oppos- 
ed by one solid objection. 

The rivers of the United States, and especially those west of the Alls* 
ghany, present a broad field for the introduction and development of this 
improvement In general, these streams are remarkably wide, and subject 
to freshets of great height and power ; they are navigable for steam boats 
during a certain portion of the year, and sustain a commerce of the high- 
est valosto the country ; considerations which may be regarded as so many 
•bjections to the obstructing of their channels by piers, independently of the 
expense which the erection of such works, in these circumstances necessa- 
rily involves. Besides, the sparseness of the population in most of the 
States, and the deficiency of funds incident to that condition of things, ren* 
ders it important to fix on plans which will at the same time reqirire the 
smallest annual charge for maintenance, and the smallest capital Ibr origi- 
nal construction. 

These conditions are best satisfied by the pendant principle; and its ii»- 
Irodoction into this country must therefore be regarded as a valuable contri- 
bution to the means of perfecting our great and numeroue tines of inter- 
oommonicalton. 

The engraving of the bridge intended to be constructed across the SchujrI- 
kill oflbrs a very fiiint idea of the appearance presented by Snob a structure, 
when tastefully designed and viewed in place. It will, ho wever, serve to 
e^vey an impression of the general appearance of suspension bridges, t^ 
these who have not possessed the opportunity of witnessing some of the fine 
speeiSMns of the wtt which have of late years been erected in Europe. 

This bridge consists of one principal opening 40Q feet wide, and two lat- 
eral stone arches of 65 feet Upon Ae piers which sustain the thrust ef 
these lateral arches ore to be erected 4 isolated ooiumtis kft the eupport ef 
the wire cebles which uphold the platform* There are four of these cabkl; 
each of which is about 600 feet in length, from 4 to 5 inchea in diaaaetar, 
ted composed of abotit 960 strands of iron wire Tiie wire is-the yH ^ 
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a foot in diameter ; and each strand is covered with a coat of durable Tar- 
nish before it is pat in the cable. 

The cables pass over the summits of the granite columns, where they 
bear on a moveable saddle, renting on rollers of cast iron, which are placed 
between the saddle and the upper surface of the capital. These rollers 
have a slight play, and the object of introducing them is to prevent the col* 
nmnsfrom being disturbed by movements of the cables, whether caused by 
the dilatation of the wire consequent on atmospherical changes of temper- 
ature, or the small oscillations and vibratory movements of the platform. 

The ends of the cables descend through appertures in the masonry, and 
are securely anchored in the abutments of the littoral arches ; passages are 
fertned for the easy access of the superintendiint to these fastenings, in ordei* 
to admit, if necessary, of the removal of a cable, or the application of fresh 
paint or varnish to the iron as often as it may be judged expedient. 

The width of the flooring of the bridge is 26 feet; of which space 18 
feet in the centre, is intended for a carriage way, and 4 feet on each side, 
next to the parapets, for foot ways. The foot ways are raised 10 inches 
above the level of the carriage way. 

The dimensions of the cables are assigned with a view to the support of 
the bridge when the whole area of the platform is occupied by people; and 
it is assumed, in the calculation, that the number who can conveniently 
•land upon it is equal to 3500 men of ordinary stature. The weight of 
this number of people, estimated at 150 pounds per man, is 234 tons. The 
weight of the bridge, or of that portion of it which is suspended between the 
columns, is computed at 214 tons; and consequently the whole weight on 
the cables, where the platform supports a load of this amount, will be 448 
Ions; from which will result a tension at the|)oints of support — the sum- 
mits of the colnmnS'-K)f 720 tons. The ultimate tenacity of |he wire which 
will be used, may be safely estimated at three fifthsof atonfor eachatrand; 
•o that the aggregate strength of all the wires in the four cables — which 
contain 3600 strand — will be 2 160 tons ; or three times the tension to which 
they will be exposed when the flooring is occupied by 3500 men. 

The bridge is to be sustained by 4 granite columns standing on baaea 9 
Iset square ; which are obviously too light to be depended on for the sup- 
port of any material part of the tension ; and it is consequently essential 
(hat the directioB of [^he cables, on the opposite sides of the columns ahonUl 
be such, that the resultant may fall as nearly as possible in the centre of their 
haaes. By this arrangement the horizontal components of the tension naa- 
tralizeeach other, and each column is subjected only to a pressure in thedi- 
raetion of its axis, of about 225 tons, or half the weight of the bridge and its 
load. The stability of the columns ia consequentl y greatly increased by the 
waif ht which they sustain ; and it would be much moredifficult to overtbrow 
tbcm when crossed by the cables and receiving the pressure due to the load 
which they sapport, than when isolated. 

The ^atfonn ia one foot higher in the centre than at the abotmanta; and 
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it is guarded on the sides by parapets, which fulfil the double office of pro* 
tectinj^ the passengers and reducing the oscillations to which the structure 
is liable. 

The preceeding remarks apply to the plan of the bridge as it was prfr 
seated and approved; bat since its adoption by the commissioners a 
change of the location has caused certain modifications to be made to adapt 
h to the new site. 



For the American Railroad Journal and Mecbanica* Magazine. 
INTERNAL IMPROVEMENTS OF NEW YORK. NO. 4. 

We have shown in the preceeding numbers that, by lengthening the logics 
of the Erie canal, and constructing duplicate ones at certain points, its ca- 
pacity for the transportation of freight will be doubled, and by an improve- 
ment in its channel, in raising the surface 1 to \^ feet, and adding to the 
width 16 feet, its capacity will be fully quadruple what it now is, and such 
proportions obtained in respect to the size of the boats and the canal, as will 
render the costof traosportation with animal power a minimum. 

All this may be accomplished at an expense not exceeding six millions 
of dollars, or about the one seventh part of the cost of the enlargement on the 
plan contemplated. The State will save by this plan nearly $30,000,000 — 
the canal will be abundantly large enough to accommodate any prospec- 
tive increase in the trade upon it for years to come, and the great desidera- 
tum of cheap transportation, efil^cted to a degree as perfect, when all the 
attendant circumstances are considered, as can be attained by the prc^posed 
enlargement. 

Although the arguments advanced, are believed to be quite sufficient to 
justify the conclusions to which we have arrived, we will give some further 
reasons in confirmation of their correctness. 

Supposing the Erie canal to be enlarged the whole distance from Albany 
to Bufilalo, it is easy to perceive that a similar improvement of the Oswego 
canal will speedily follow. The limited extent of the Oswego canal only 
38 miles, half of which is natural navigation, and being, as it is, the chan- 
nel of comn^unication with lake Ontario, its importance is such as leaves 
DO reason to doubt that its enlargement will follow that of the Erie canal, 
as certainly as its construction followed that of the Erie canal in the first 
instance. 

The Cayuga and Seneca canal connecting with the Cayuga and Seneca 
lakes, and communicating with a fertile and populous portion of the State 
will also present claims for an enlargement which will be irresistable, and 
hence we may reasonably expect that if the plan of the enlargement is per- 
severed in^ the State in order to perfeqt the system will be forced into the 
expenditure of some seven or eight millions more than has been estimated. 
The advocates of the Erie Canal enlargement, although they must have 
seen the necessity of adding also to the size of these canals, have been si- 
IsDt on the subject They have advocated the enlargement on the ground 
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that the large boats would be better adapted to the navigatioD of the Hud-' 
aoo river and the lakes mentioned in the interior of the State, but have been 
silent as to the whole expense necessary to be incurred in carrying this 
plan into efiect. 

As to the other canals to which the enlightened internal improvemeat 
policy of the State has given birth, vk. the Chemung, Crooked Lake, Che* 
nango, and the two less hopeful ones yet in embryo, the Black river and 
Che Qenessee valley, there is no danger of their acquiring an importance 
sufficient to render their enlargement in the least degree probable. These 
canals, however, in connection with the two first named, until such time as 
they shall be enlarged, must labor under the very serious inconveniendfcof 
a transhipment of freight to and from the boats of the £rie canal at the sev- 
eral points of junction, owing to the different dimensions of the boats and 
character of the navigation upon each. ' 

The delay, expense and embarrassment of this transhipment has not been 
fully realised. 

It has been shown from published reports, that of the 640,000 tons which 
came to tide water on the Erie canal in the year 1838, two-thirds was lum- 
ber or the product of the forest. It is well known that most of this is 
brought to the Erie canal from the lateral canals and is transported the 
most of it in boats. Flour, also, and other articles, are furnished in large 
quantities from the lateral canals, particularly the Oswego and Cayuga and 
Seneca. 

The expense of transhipment must of course depend very much upon the 
joature of the lading, and will embrace the following items. 

1. The interest on the cost^ and depreciation of the boats during the time 
«occupied in making the transfer. 

2. Wages of boat hand^ for the same time. 

3. Interest upon the cost, depreciation and feed of horses. 

4. Dock rents and fixtures, and occasional warehousing expenses. 

5. Such additional hands as may be necessary. 

By giving to these several items their proper value, it will be found, we 
believe, that the average cost of transhipment, independent of the embar- 
rassment consequent upon the delay, and the injury upon the articles iran- 
ahiped, will be not much less than fifly cents per ton, or equal to the pre- 
mni average cost of transportation of down freight, independent of tolls on 
Jifly miles of the canal. 

Supposing, therefore, as is asserted, that the saving in the cost of trans- 
portation •en the enlarged canal will be 50 per cent of the present rates, 
freight from the branch canals must be carried 100 miles on the Erie ca- 
nal to make the expense what it now is. * Putting the saving at 25 per cent 
instead of 50, which is undoubtedly nearer the truth, and the distance at 
which the expense will be the same as at present, is 200 miles. That is, 
if the distance at which fVeight from the lateral canals is carried in the Erie 
canal, is less than 200 miles, the total cost of transportation will be greater 



than it now is. This certainly does not show any very gre€U advoMtage , 
to be derived by the sections of country in the vicinity of the branch canals 
from the enlargement, unless the circumstance of paying as high or higher 
than they now do for transportation, and bearing, at the same time, their 
portion of the burden of the debt to be contracted, can be esteemed an ad- 
vantage. 

Again, those who are conversant with the mode in which the transpor- 
tation is conducted on the Erie canal, are aware that the business is almost 
wholly in the hands of companies acting in concert and wielding an im- 
mense capital, and hence are able to defy ail ordinary competition, monopo* 
Using the business, and becoming carriers at their own prices. 

The power and extent of this combination, although its influence was 
then but partially developed, were manifested when in 1883 the Canal 
Board reduced the tolls to near the constitutional limit, with a view of 
bringing in the trade of the country west of Buffalo. Instead of produc- 
ing the effect anticipated, the forwarding companies immediately raised 
their pharges,. thus converting a measure of great public benefit into a 
source of private emolument. 

If the Erie canal is improved so as to admit of any material reduction 
in the cost of transportation, what guarantee have the public that the same 
scenes will not be re-enacted, and that instead of deriving^ any benefit them- 
selves from so great an expenditure they are not putting money into the 
coffers of a monopoly which has already rendered ilself odious by its un- 
reasonable exactions? Certain it is, that however great is the evil of this 
monopoly at the present time, it will be much augmented should the project 
of the enlargement be accomplished. This follows from the fact 6f the 
business being conducted on a larger scale, the boats being larger and more 
expensive to build and to navigate will prevent many from engaging in 
the business of transportation, and drive therefrom also many who are now 
engaged, but whose capital and means although adequate to prevent ex- 
igencies are too limited for the purchase and navigation of boats upon the 
large canal. 

There are still other reasons why the cost of transportation will not pro- 
bably be reduced to the degree anticipated. The line of railway alluded 
to in a previous number, extending from Albany to Buffalo, will soon be 
completed. The restrictions imposed by the State upon the railway, as it 
regards the conveyance of freight, opposed, as it is, to the enlightened prin* 
ciples of political economy, and the true interests of the people of the State, 
will ere long be removed, and when so removed, the railway will carry a 
very large proportion of the merchandize, which now pays, for both 
tolls and transportation, nu)re than double the charges upon other de* 
scriptions of freight. Thij change will not only moke considerable 
inroads upon the tolls from the canal, but the forwarders loosing, as 
they will, their very great profits on merchandi:!e will be compelled to 
charge higher on other freight. This, although it may not cause any in. 
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crease in charges orer present prices, will prevent their being reduced ae 
low as they otherwise would be. 

That the railway will carry merchaadize to a very considerable extent, 
when the restrictions alluded to are removed, is obvious from the experi- 
ence on the lakes, where the steamboats take most of the freight of this de- 
scription 8(t much higher rates than sail vessels, principally on account of the 
saving in time by that mode of conveyance. 

Rapidity and certainty of conveyance are very important to the m^chant 
located in the distant interior. It gives him a more speedy return on capi- 
tal invested, and with the convenience which a winter conveyance upon a 
railway will afford, he will not be obliged to purchase so largely when 
procuring his fall supplies, and thus derive a double advantage in the con- 
stant receipt of fresh supplies, according as bis necessities may require, and 
in the less amount of capital needful for tbe transaction of his business. 

That the transportation of merchandize upon the railway will take place, 
to a very great extent is obvious for another reason. If but a single mer- 
chant in a village or city in the interior should obtain his supplies by the 
more speedy conveyance of the railway, others will be compelled to do the 
same, and that such will be the natural course which business will take, ap- 
pears to us to be too obvious to need further coipment. 

As to the effect of a reduction in the charges of transportation npoa tbe 
canal in drawing to it a greater amount of business by pushing further to 
the south and west the dividing line whitb separates the portions of the 
valley of the St. Lawrence and upper Mississippi doing business respective- 
ly with New York and the cities south, we cannot but believe the anticipa- 
tions bf the friends of the enlargement have been too sanguine. The tide 
of emigration to the States and Territories west, is yet strong and will un- 
doubtedly so continue for many years to come, the consequence of which 
is a consumption within their own borders, of their surplus products, leav- 
ing comparatively little for the Atlantic marts. 

That the influence of a reduction of tolls in inviting business to the ca- 
nal from the sections of country mentioned, must for some time be limited, 
appears probable from the fict that the business of the canal thus far has 
been mainly from within the limits of N. York, notwithstanding in the lest 
six or seven years there has been a general reduction of 25 per ct upon the 
lolls and a further reduction of full 30 per ct , arrising out of the extraordi- 
nary advance in prices, which for the last five years has taken place under 
the benign influence of the credit system. The country having began to 
realize the bitter fruits of making that which is a mere evidence of debt a 
standard of value, or in other words, of giving to paper which possosses 
no intrinsic value, tbe properties of coin, there is every reason to believe 
that prices will recede until they shall reach a point at which they can be 
permanently maintained. The tolls of tbe canal being based not upon tbe 
value but upon the weight or dimensions of the several commodities, this 
reduction in prices is practically equivalent to an increase in tolls. 
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The business of the cjn&l must, to a considerable extent, experience the 
injurious effect of this ehangfe in prices, or relative increase in tolls, the 
remedy, supposing it expedient to apply any. which is doubtful, being be 
yond the reach of the State authorities, since the tolls are now down to thi 
iimit fixed by the constitution. 

There is another view of the sulgect of the probable effect of the enlarge 
ment in reducing the charges for transportation which merits the moat se 
riotis attention. 

In the report of the comptroller for the year 1838, from which we quote, 
not having the last report at hand to refer to, the nett rerenu* of the the 
State canals is thus given. 

Surplus of the revenues of the canals from toils over and above 

the cost of their maintenance, $841,888.00 

If the interest paid for the 3rear on the debt of the lateral canals 
which are finished, be deducted, 170,000.00 

tt leaves a surplus of $67 1.868,00 

The retenue from the Erie and Champlain canals, being the only canals 
"which more than pay expenses, has not varied much for the last seven years. 
During the whole of this time it has ranged between $1,300,000 and 
$1,400,000. This being the fact, there is no good reason to believe that 
che increase will be very rapid for several years to come. If it remains tjhe 
same, the only available means of the State, derived from the canals, for 
paying off the debt of the enlargement, is the surplus above stated of $6714-. 
888,09. This it must be remarked, is the surplus afler paying interest 
ivithout reducing the principal of the debtot the lateral canals which are 
Jlnished. It does not therefore include the two last of the pauper progeny 
of the State, viz., the Black River and the Genessee Valley. Thp interest 
on these being deducted, amounting to $600,000, it beingMoubtful whether 
they will ever pay the cost of maintenance, and there remains but a precious 
small sum for defraying the interest on the cost of the enlargement, amount- 
ing, at 6 per cent., to $2,400,000 per annum. 

That the revenue of the Erie canal will contmue to mcrease, we firmly 
believe — but the expenses also will increase; and it should be borne in 
mind that the most liberal estimate of the revenue for many years, will oot 
be sufficient to keep down the interest, if the plan of the enlargement is 
persevered in, and a resort to taxation will become necessary to preserve 
the faith of the State, and obtain means for defraying the current expenses 
of the government. 

If the enlargement of the Erie canal is accomplished on the 

scale proposed its probable cost for reasons given in our first 

number will amount to $40,000^000 

Debt of the lateral canals in operation, about 2,500.000 

Oost of the Genessee Valley canal, 6*000,000 

Blflck river •• 4,000.000 
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Expense to be incarred io eolargiog the Cayuga and Seneca 

and Oswego canals, spy 7,000,000 

** rebuilding locks on Chemung canal of stone, they being 

now of wood and almost useless, 700,000 

** rebuilding also the locks on Chenango canal which are 

of stone and wood. 1,300,000 

$61,500,000 
The State of New York, without entering into any new> projects, is al- 
ready in for about 860,000,000 on account of her canals alone without 
even a reasonable prospect of being able without resort to taxation, to pay 
the interest on that amount Is it not time to pause in this career of extrar- 
agance. Of all the visionary projects into which the State has been 
drawn bf the influence of unwise counsels, the enlargement of the Erie ca- 
nal is the most visionary, and the sooner she makes haste to retrace her 
Heps the better. 

FULTOM* 



For the American Railroad Journal and Mechanics' Magaiiiie. 
athosphbric resistance to locomotion on railroads* -de. lard* 

ner's experiments, etc. by wm. m'clelland cushman, civil 

engineer. 

1 avail myself of a favorable occasion to notice some alledged discoveries 
in respect to the quantity of resistance the atmosphere makes to the pro- 
gress of a train of cars when tracked by locomotive engines. The stric- 
tures upon this subject published in the third number of your Journal, 
abundantly evince the character of Dr. Lardner's claims, and his total fail- 
ure to establish any thing, either original or secondary. I, however feel 
myself called upon to give some further attention to the subject, in my own 
behalf, inasmuch as 1 had long since investigated its efiects, and published 
a formula expressing them, in July last year, as part of a **new expression 
of the powers, velocity, etc., of locomotive engines." I intend, however, 
while noticing Dr. Lardner's pretensions, to restrict myself chiefly to the 
more Ail I development of the rationale of atmospheric resistance, than I then 
had occasion to do— a practical indication of its value being all I, at that 
time, aimed to effect It may be remarked that the views in question first 
enlightened our horizon the present month, and were published in England 
in October last This statement would be abundantly suflicient in point of 
priority, even assuming them to be true or tenable ; but I may here be al- 
lowed to repeat that (as stated in my paper of July) my expression was in- 
vestigated, inextenso, *' on perusal of Chev. de Pambour's work" — which 
was in the fall of the year of its publication. 8o that the effect of the at- 
mosphere upon locomotion on railroada, had been established with precision 
in this country, some three years since and more ; and published aome ci^bt 
months before we were inarmed ^and it may be very true indeed) that '* no 
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details exist, nor have any experiments ever been made, by which the resist- 
ance (to wit, such as Dr. Lardner has discovered) of the air to ft train of rail-. 
way carriages could be obtained by any calculation whatever; nor was the 
amount of such resistance ever suspected, even by the persons who have ven- 
tured to utter such statements, as have (has ?) here (to wjt. by himself) be€n 
proved to exist '^ I for one (and most engineers will join me) must confess 
that 1 never did entertain a suspicion of wcA resistance, etc., as is set forth 
in this famous course of experiments. 

I may perhaps be indulged in a reflection. It is not an unusual occur- 
arence for unprofessional men to fall into egregious errors, when they pass 
from the popular and merely descriptive knowledge of a subject, to the de^ 
vclopment and application of complicate laws and principles to practical pur- , 
poses — which is properly the province of the engineer. This I take to be 
the case in the present instance. As a popular lecturer upon the steam 
engine. Dr. L. has justly a high repute — that his fame rests here alone has 
been illustrated in more than one instance. Let his admirers recur to his 
extremely absurd estimates of the capabilities of the superb steam palaces 
now flying between the shores of the ancient and modern hemispheres — 
secure and uniform, maugre all presages— as if plying between the banks 
which sustain two opposite marts on the Hudson. 

In illustrating the rationale of atmospheric action upon a train of rail- 
way carriages, it will be best, in the first instance, to pre-establish, by spe- 
cific statements, an idea of the proportion of motive power actually annulled 
by such action, when performing regtUafly the duty required in practice — 
other trials, upon trains allowed to generate their own speed, can in few, if 
any instances, be of service in researches made with the view of determining 
the actual amount of resistance, though they may serve for iltustratrog a 
point; and such consequently do not present the data required in forming 
conclusive opinions. This distinction will be carefully observed ; for er- 
ratic opinions upon thij subject, are very generally, if not exclusively, to 
be referred to indiscriminate reliance upon this class of trials as practical 
results, (Note.) 

ffr I have shown (R. R. Journal, vol. 9, No. 2.) that, upon several lines of 
railroad of the same width of track, even with engines of very dissimilar 
constructions, the atmospheric resistance to the progress of the engine and 
train, was, in general, very nearly expressed by the formula '4 v^, the re- 
locky of the motion being v miles per hour. At 30 miles per hour (a ve- 
locity exceeding the average rate of motion upon any railroad extant) the 
resistance is then 360 lbs. Now, the maximum effective power or force of 
fifteam, of the most puissant engines of the Liverpool railroad, is 2112 lbs. 
when working with their usual pressure in the boiler— to wit, 70 lbs. The 
proportion of power annulled then, will not exceed } of the maximum ef- 
fective pressure of steam exerted, when the velocity is greater than the ac- 
tual rate of running upon any railway in this or the other hemisphere. 
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At 20 miles per hour, its value is 160 lbs. or ^ the effective force of steaoir 
fts this is about equal to tbe frictioD of the engine, unloaded, it will furnish 
a very good notion of the amount of opposition experienced, as well as of ita 
relative consequence as part of the total tractive force the engine is capable 
of exerting. This velocity is the actual rate of the passenger trains upoD 
the Liverpool, and upon some of the best roads in this country. . Freight 
trains usually travel at more moderate rates — the average rate being 12'& 
miles per hour. The resistance for these is then 62 lbs. or ^ part of the- 
effective force the engine is capable of exerting. It is certain therefore, 
that, allowing the obstruction to be considerable, and always large enougli 
to form a necessary element in reckoning the total resisting forces to be en- 
countered, those other elements of the total resisting force must still alvvaya 
greatly predominate over that of the air — in the practical operation of rail^ 
roads. 

For further illustration in this respect, the following table is submitted^ 
it is computed according to formula previously exhibited, viz: '4 v*. 




6. 
10. 
IS. 
20. 
26. 
30. 
35. 



Actual resistance of the 10. Proportion we toss 1 ia 211 .8 

ofefl^t bearsto 1" 52.8 



air upon the train at 40. 
those velocities in lbs. 90. 
avoirdupoise, 150. 

260. 

360. 
. 4V0. 



the maximum l ** 23»6 

power of the en- 1 " 13.2 

gine. I "* 8.46 

1 " 8.67 

1 " 4.31 



The amount of atmospheric resistance does not depend, in any sensible 
degree; upon the length or volume of the train. 

The Atlas, the engine instanced above, with a train of 40 cars, does not 
show any greater proportionate resistance, at the same speed, than with a 
train of but 12 cars. In the first instance its train was about 475. feet long, 
in the second only 160. feet or but one-third the volume of the former. 
The same conclusion follows from each approved result of that course of 
experiments; wherein it has already been stated, the quantity of resistance 
is generally expressed by the formula of Au^ ; that is, to use ordinary 
laiiguage, the resistance is always constant vnth the same velocity. I have 
found very precisely the same result upon other roads wherever an oppor* 
tunity has offered to test it by well conducted experiment, even with trains 
o( much greater length than the longest of those specified. Dr. Lardner, 
therefore^ asserts the precise contrary of the resuhs of extended experience 
wponengims, while doing their usual requirements, when he says that the 
ftsistancefrom the air is measured only by the volume of the train. Expe- 
rience drawn from the objects themselves being repugnant to this opinion, 
I heg^ leave to inquire if it has any indirect support from analogy. Now 
nothing has been more fully settled by a series of excellent experiments, 
than this. Take a body constituted of two cones placed base to base (the 
height of eaich=3=:diaiQ. of base,) and impel it through a fluid in the direction 
of its axis, and a certajn force will be required : bat on interpolating a short 
cylinder between thecojies, the force required to move the lengthened body 
ivith the same velocity, will not be nearly so great — if the fluid be water, 



for instance, the riduc^toH of rtsUtumce jpill be in /Ac ratio 380 to 1000, 
Again, a blunt cylinder, impelled with dny velocity, through the«ir, re* 
quires less force than a cone or hemisphere with the flat side presented-— 
the rtduclion being expressed in the relation of the Nos. 288 to 291 and 
288. Passing to instances upon a practical scale, observation instructs us 
that upon canals, boats of length require lea force to track them, than diort 
boots of equal transverse section : another instance in point is that the speed 
of steamers has, in many instances, been increased without changing their 
machinery — simply by sawing and interpolating a-midships — that is» the 
resistance has been reduced by ike addition in length. Could the precise 
section of frontage of a train be obtained with certainty, by direct means, 
there is no reason to doubt but that a rigid plane surface of equal extent, 
tracked by an engine, would require much more force to impel, at equal 
wpeed, than the train of which it is the section, would. The rationale of 
this )s perfectly understood-^with the cylinder, long hulks, dbc., the fluid 
dots more readily and perfectly follow and replace the vacuity left behind 
them as they advance, than with the other objects of equal section — and al- 
though a certain increase of resistance in the article of friction, does attend 
increment of length, it has evidently little significance in comparison with 
the force required to overcome the mere unbalanced pressure of fluid «/• 
loays superadded to its resistance proper, in proportion as the figure favors 
the formation of a void in rear of the object Analogies strictly in point, 
do not, then, give any support to such vietps as have been advanced by Dr. 
Lardner ; but quite the reverse, they bid us rather to apprehend that the 
quantity of atmospheric resistance is at least as great, when an engine and 
lender move off without any useful load, as when it has a train in convoy. 

The general expression of the resistance which has been established 
nay be translated into language in these terms, viz. 

The resistance of the air upon trains tracked by locomotive engines is as 
if made upon an invariable section of frontage, and varies in amount only 
with the velocity of motion — upon any given line of road. These results, 
whidi hate been deduced from regular performances, are besides perfectly 
agreeable to analogy ; and it is also evident that none other than these are 
consistent with the establisheid laws of pneurofttics. But that no pari even 
of the resistance (in the way of increase at least) has any dependence upon 
the volume of the train, may be more clearly perceived on evolving the re> 
Slating section implied by the formula and bringing it into contrast with 
measures taken upon the engines themselves. For this purpose, put S for 
the unknown section of frontage implied by the formula, agreeably to the 
principle of pneumatics, and/ for the resistance of a square foot of surAee, 
at any observed velocity represented by v' miles per hour. We have then 

v» 
for the total resistance of the air upon a train pS^^ l^*t or more exactly 

etiU, by the Jaw of Borda, pl S I -^ lbs. atany time when the engine 
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it riMMing with a apeed of v miles per hoar. Now if the frontagt^aUne 
diUrmines the remtance, this last expression will be equal to 'kv^ the raloe 
deduced from the observed performance of engines— that is, we will have 

p y^ M ^=-4t?a and ultimately S=l F'^ for the area of front 

age which must have been present, according to established principles in the 
series of performances. And this deduced area and-that made up from meas* 
itzes upon the engines, cannot be allowed to differ sensibly from eachotfeer, 
on our hypothesis. Now at 20 miles per hour the force upon a square 

foot of surface is 1.968 lbs., and consequently S=l ^TgggJ =54;6 ft 

expresses accurately the aggregate frontage f resented by etety member of 
the train reduced to plane surface. Again, it is certain that, looking to 
facts, there is an unbrolcen frontage (measuring usually about 6X9«54' 
sq. ft.) included between the sides of the tender or cars one way, and be- 
tween the roofing of the tender and base of the furnace, the other, super*- 
adding for extra effect upon the small members, the area by direct measures, 
proves to be nearly, if not exactly, identical with our first result as evolved 
from the formula -41;*. Now if this formula depended in any sensible de» 
gree upon the volume of the train, the near approach of the two rcsultSr- 
woald have been impossible. On the contrary, im that case, there^ must 
have been an excess against the direct ineasures^^9i\i\c\k excess; if the new- 
fangled views had any basis to support them, must have been indefinitely^ 
great. The facts, as seen, are diametrically ibe reverse — for the e«es8 Sm 
.decidedly in favor of the direct measures, but^so slightly aato give assu* 
ranee that it can never, after accounting in tbe^ result all minotia, be made- 
to exceed the other by an hundredth part of the total section. 

It is plain then, that in practice the resistance, if any thing, is rather leee* 
than the actual ^frontage would give ; but also tiiat the diflerenee is inappre- 
ciable. We are authorised, therefore, to asserts that the atmoapherie resist^- 
.ance is not only as if made upon an invariMe section of frontage, bur 
that it depends, exclusively, upon that section, for its amount. Dr. Lard- 
.ner's ojpixMons have consequently no foundation in fact and he is welcome* 
itoalltbe credit of their discovery. 

Albany, February^ 1840. 

Note. — The resistance of the air can only be truly deduced from trimlsr 
similar to the usual performances of engines— there must be iMi»/or«a velo- 
city, etc. And it cannot be obtained daring such trials if any other 
element limiting the speed or power, remains undetermined. This wae 
the case until the law of vaporization, as dependent upon velocity, had 
been established. Having done this, the amount of atmospheric re- 
sistance was deduced as represented in the paper containing my 
new expression of the powers, velocities, etc. De Pambour in his 
i|r.ork made r^ attempt to determine either of these elements, however ' 
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his HMMures of the friction of engines and of carriages exclnde the 
atmospheric influence anttrely — most of bis trials with engines being made 
without velocity, and the others at so slow a rate of motion, that its influ- 
ence was insensible. By excluding the leading car, he also freed the fric- 
tion of carriages from its influence. The value of this last, with the cartf 
there used, is accurately ^ lbs. per ton, or ^It of the gross weight Hav- 
ing instituted frequent comparisons , of computed, with the runniag rates, 
upon several roads, I find no reason to^disparagc that resnlt, in any degree, 
at least with similar caiB. Let it however be observed that light cars have 
less friction per ton than laden cars. The rationale of this is in the com- 
pound nature of frictbn — in the former the resistance is made chiefly at 
the periphery, where the wheel bears upon the rail — ^in the other, at the 
; axle— this last, in ci^rs of the usual dimensions, greatly predominating. 
This may be mentioned among the anomalies of de Pambour^s course. 

SAMUEL AOAMS' COMBINED RIFLE AND SHOT GUN. 

We have had presented to our notice the above named ingeniously con- 
trived improvement in Are arms. It possesses the grand requisite of all 
useful improvements in such things — perfect simplicity. 

The piece when used as a rifle, resembles ordinary arms of that descrip- 
tion, and may be loaded as usual, or at the breech by a metallic cartridge. 
A small piece is unscrewed at the muzzle which loosens the inner or rifle 
barrel. This is kept in its place by means of an enlargement at the breech 
in that portion of the barrel in which the metallic cartridge is fitted. The 
space thus left when the inner barrel is removed, leaves room for a larger 
metallic cartridg3 for the shot gun, which may likewise be loaded in both 
ways. 

The rifle sight turns on a pivot, and may be put out of the way when the 
smooth bore is used. The perfect adaptation of all the parts, renders the 
united barrels quite as Arm as if in one entire piece — and as a rifle it is not 
heavier— or as a shot gun, lighter than common arms of those kinds. 

We consider it as completely supplying the place of two distinct pieces, 
and combining economy of space and and money. For travellers such a 
gun would prove invaluable — while the hunter is thus enabled to command 
game of all descriptions by a single gun. The change may be made in 
half a minute, from a rifle to a fowling piece. 

We understand that a small portion of the right is offered for sale, and 
we conceive it to be a fine investment — ^being free from the common objec- 
tion to improvements in fire arms — complication of parts. 

We are indebted to Mr. Roebling for a communication on the "Theory 
of the Crank " which came however, too late for this number. It will ap- 
pear in the next number. ^ 

BnNEriTS OF RAitnoADs. — We ropy the following statement of the 

j)CTformancft of a locomotive sirsm engine tfn a Pennsylvanhi railroad. 

Facts like these are convincing fwoofs of the suprriority of railroads over 
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canals. To this statement we annex tome remarks from the Joarnal of 
Commerce, elicited hy certain articles which have recently appeared in the 
Railroad Joarnal on the enlargement of the Erie' canal. We profess aot 
to be fully acquainted with this subject, but if the large sum of money ne- 
cessary to complete this enlargement can be turned to the construction of 
railroads, we are of opinion a much greater good will be accomplished. 

Ed. N. Y. Times. 

Unkxahplbd performance in this Country or Europe. — The 
engine ** Goivan & Marx," built br Messrs. Eastwick db Harrison, for the 
Philadelphia and Reading railroad company, weighing eleven tons, drew 
yesterday, over the railway from Reading to the Columbia railroad bridge* 
Peters' Island, one hundred and one loaded cars. 

Gross weight of train, 423 tons of 2240 lbs. 
Nett " " 2681 ** 

Running time, 5 hours 23 minutes — distance 54^ miles, being at an ayer* 
age speed of about 10 miles per hour. 

The coal consumed by the engine in drawing this load was 5600 lbs. or 
rather less than two and a half tons. 

The quantity of oil consumed by the whole train of cars was 5^ quarts, 
being about half a gill for each car. 
The freight was as follows: 

2002 barrels of flour, weighing 
459 kegs of nails, 
52 barrels of whiskey, 
20 hogsheads of corn meaU 
5 •' whiskey, 
7 •• linseed oil. 
Lot of band iron, etc.. 

Total nett freight, 

The following is a statement of the receipt and expense of transporting 
423 tons of 2240 lbs., over the Philadelphia and Reading railway. The 
nett load of 2000 lbs. to the ton was 307 tons or 101 cars. 

The freight received by bills of parcels was $835 19 for the down trip— 
or $2 78 per ton of 2000 lbs. carried 54| miles in five hours and twenty- 
three minutes. 

The ^aify expense of running the locomotive to carry a train one trip, 
is stated at $16 67 

To this add wea^ and tear of 101 cars, at the very libera] allow- 
ance of 30 cents each per diem, (this rate will renew them 
every three years.) . 30 30 

Add four hands at the brakes, 4 

Five and a half quarts of oil, 2 

$52 97 
The above does not include the incidental expenses of warehouse and un- 
loading. On the supposition that the cars return empty, it will cost $105 
94 — it will cost at this rate S5 cents to transport one ton of coal, in n train 
of ci^rs with 300 tons, .54^ miles, between 6 and 7 mills prr ton prr mile 
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TIm conpaoy calculate to pasa daily 2250 tons of coal in (fteen trains 
i^rith half tbe above load. This will gire them a grots income at $2 per 
ton on only 708,770 tons, per 315 days, of $1,417,540. 

The facilities of this road, from itsfevorable grades, to transport coal, &t 
exceeds the Schuylkill canal alongside of which i( is located. 

The rapacity of the canal is limited to the number of lockages, during the 
•eoton of transportation. This period will not usually, on an average, (ex- 
cluding Sundays, left out on Che railroad estimate,) exceed 200 days. If a 
lockage is allowed every ten minutes, day and night, for the whole season, 
with the supposition that each boat carries to tide water, on an average, 
from the mines, 30 tons of coal* we have 744,000 tons, the capacity of the 
canals. 

As regards the railway, a train with 200 tons could pass every half boar, 
say for 315 days, equal to 2,994,000 tons. On a well regulated railway, 
there would be no difficulty in starting a train every 15 minutes-— a rail- 
road with a double track, is nearly equal to travelling in a circle. 

A populah expositiok or the incorrbctness op the taripps op 

TOLL IN use on THE PUBLIC IMPROVEMENTS OP THE UNITER STATES, 
BY CttARI.ES ELLET, JR., CIVIL ENGINEER. 

Section 4. — On the m^tt judiciout charge on articles ofktavy burden 
and $mmU v§iue, 

12. I conceive that it is essential to the fulfilment of the condition, that 
the tax levied on the trade of the line shall be reconcilable with principles 
of equity, that the charge at each point shall be proportional to the ability 
of the article to sustain. And, it fortunately happens, that when the charges 
are regulated in the mode that will produce tbe maximum revenue, this 
condition will be fully satisfied. 

We are to understand by the ability of a commodity to sustain a charge 
ibr carriage, tbe diflerence between the cost of production and the market 
value of the object. If the article be worth 910 in market, and it cost $6 
to produce and prepare it for market, it will sustain any charge for trans- 
portation, including both freight and toll, not exceeding 94 But its ability 
to sustain a charge for toll only, depends on the position in which it reaches 
the line of the improvement For, after deducting the cost of production 
from the market value, the residue may go to bear the whole cost of car- 
riage ; but we must still deduct from this residue the charge for freight, to 
obtain the sum which it will bear to be charged for toll. 

If, for example, the above article reach the line at one hundred miles 
from the mart, and the freight be one cent per ton per mile, tbe charge for 
freight will he 91i and this residue will be 93. If it reach tbe line at two 
hundred miles, the charge for freight will be 92, and this residue will be 
$2. If it come on the work at three hundred miles, tbe charge will be 93, 
and the residue will be 91 ; and if it reaches it at four hundred miles, the 
freight will be 94, and the residue will be nothing. I say, therefore, that 
to make the tax for toll proportional to the ability of the ccmmodity, the 
charge levied by the State for its passage along 

100 miles should bo proportional to 93, 

200 miles should be proportional to 92, 

300 miles should be proportional to 91. 

and along four hundred miles it should bo allowed to pass free. From 

which it appears, that the /greater (he dhttmcf the rommodUv is carrier^. 

19 
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ike less should be the iott levied upon it. In short, I propose ihBX fhe tax 
should he proportional to the ahility of the ttade to sustain the char|fe ; and 
by sach a tariff, to supersede those novir in «se — by which the tax is in* 
trtased in prpportion as the ahility of the trade to Dear the tax is dimin* 
Uhed. 

13. Now, it may be demonstrated, that when the toll is assessed on this 
principle, both the tonnage and the revenue will be greater than if the most 
profitable aniform charge per mile that it is possible to (eiry were adopted; 

Bat the method of determining this most productive charge, cannot be 
conveniently pointed out, with a demonstration of its correctness, in a mere 
popular discussion. I have, however, elsewhere considered the subject in 
some detail, and have shown that the toll on this division of the trade whicb 
will yield the greatest possible revenue, is about thfee'tighiksGdthe charge 
which would exclude the article from market; or three-eighths the Unit of 
thf) tax which it would bear. 

In the above example, therefore, the charge at 

100 miles, should be three-eighths of $3, or tl 12^ 
200 miles, should be three-eighths of $2, or 75 
300 miles, should be three-eighths of $1, or 37| 
400 miles, 00 

The difference between these sums and those above given constitotee 
the profits of the proprietors. 

It cannot bo objected to this scale of charges, that it deprives the citizen on 
the line, near the mart, of any of the advantages of his position. The 
work, on the contrary, furnishes him with the means of transporting the 
products of his estate to a market for one-fourth or one-fifth the sum he was 
oompelled to expend before its construction. This is a positive advantage 
for which he is indebted to the commonwealth ; and he has no right tocom« 
plain, if the same commonwealth extend the benefits of the enterprse t^ 
more distant citizens. The avowed object of the improvement is to bring 
to market productions which could not otherwise reach it, and, generally, 
to reduce the lax on transportation. And if the objection, that the mode of 
charging here recommended may seem to disturb the relative advantages 
of position o^ the near snd distant denixen, be a valid one, it is a foriiori a 
conclusrve argument against all improvement A consequence of the con- 
struction of any canal or railroad, is to increase the value of estates to which 
it affords new facilities, and of course disturb the relation between the ad- 
vantages possessed by such property and other estates in the commonwealth, 
on which it has no eflfect. 

But such an objection, even if a legitimate one, cannot be appKed to the- 
scale here advised. It is not proposed to tax the distant man less for the 
transportation of his efiects than the nearer one ; on the contrary, he is 
charged more.* The method merely proposes to make that portion of the 
tax which is to be considered as the profit of the State — that portion which 
is levied for revenue — proportional to the ability of the trade to pay it And 
this is justice. 

«In the eximple fpven in art IS, as we have MiD above, the ioil 

For 100 miJee would be ftl 134 
200 •• " 7B 

30S •* " 37| 

^W " *• 00 

Bat the vhoU charge, or freight and toll together. 

For 100 milee womid be i3 is} 

200 " " 2 7S 

300 " " 3 37* 

400 *' " 4 00 

or, tctoaily ineruuing in propcrtUm to the dittanec end at the rate ef aix tad-t quarter 
mills per ton per mile. 
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. 14 1£ now, we represent by a proper scale, as in fig. 2. the area of the 
country which, with the data of this example, would furnish the tonnage, in 
the hypothesis of an uniform charge of one cent for freight and one cent 
for tolu we shall have, as before stated, a triangular figure NPN, with a 
base, NN, of eighty miles, and height, MP, of two hundred miles. 

But if the charges were adjusted with a view to tbe obtaining of the majc- 
imum revenue, the triangle would have a base, nn^ of fifty miles, and a 
height, MR, of four hundred miles. In the one case the area of the coun- 
try would be represented by the triangle NPN, and in the other by the tri- 
angle nRn, 

15. But. instead of aiming to obtain the maximum revenue on all the 
trade which would reach the improvement from R to M, w« may, by the 
ijTstem which it is intended to recommend, adopt in both instances an uni- 
£>rm charge for toll, as one cent per con per mile, from M to M' — the point 
which corresponds with the intersection n' of the sides of the superior and 
•nferoor triangiee — and confine the arrangement made with a view to the 
inaximum revenue, to that portion of tbe country situated between M' and R. 

The consequence of this arrangement would be to obtain the same ton- 
nage and revenue from the country traversed by tbe portion MM' of the 
line, in both cases, since the tarifi!* would in that distance be common ; and 
at the same time to increase the area of the country trading on the improve- 
ment, a quantity equal to whatever would be due to this additional trade 
and the charge upon it, determined in accordance with the principles here 
laid down. 

16. It will be perceived that the increase of tonnage and revenue which. 
In the preceding article, is shown to have place, will be obtained without 
liny increase of loll on any part whatever of the trade. We have only to 
take the present tariflT of New York or Pennsylvania, or any other state 
or company, and obtain these results by a reduction of the charges. 

For, at the point P, which is supposed to be two hundred miles from M, 
•we have seen that a toll of one cent per ton per mile would entirely exclude 
the trade. But if instead of a charge of one cent per ton per mire, at that 
J)oint,or $2 for the entire tolh from P toM, the article were taxed but seven- 
ty-five cents per ton, as is stated (in article 13) to be the proper toll under 
the circumstances, there would remain out of the two 92, which is the limit 
of the charge for toll it would bear at that position, a balance of 91 25 to 
pay the expense of its transportation from p to P — a distance of twelve and 
a naif miles on each side of the line. So that, by simply rtniucingf the 
charge resulting from a tariff proportioned to the distance, we shall here 
obtain, instead of nothing, a revenue due to the tonnage that would be fur- 
nished by a district|>j3, twenty five miles in breadth, at a charge of aeventy- 
five cents per ton. 

It is true that a much more important increase of revenue might be ex- 
berienced by a modification of the uniform charge supposed to be levied 
from M to M', and a reduction from the new tariff beyond M'. For, even 
where we adopt the principle of fixing on the determinate toll per ton per 
mile for a certain distance, we should bear in mind that there is a certain 
uniform charge which will yield a higher result than any other. But, 
without any reference to this, or any of the other advantages which would 
be derived from a thorough and strict regard to the laws of trade in the ee- 
tablishment of the tariflT. I have only souqfhtto render clear the fad, that by 
simple reductions of the charges on a portion of the trade on all our public 
Vforks, the revenue and tonnage may be simultaneously increased, and ike 
tax on the public may be rendered more equitable. 

17. The preceding conclusions are applicable only to the trade in heavy 
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articles of smoU value. Equally salutary rrituhs might however be obtain*' 
ed by modifications of the charges on the other principal division of (he 
commerce of the country — that which is rendered by its value an object for 
the competition of rival works. But the examination of the subject with 
reference to the latter division would, from its complication, be much less 
susceptible of receiving a popular form. This and other views of the sub- 
ject, which have si ways to be considered in any attempt to establish a cor- 
rect tarifi*. are examined in considerable detail in my *' Essay on the Laws^ 
of Trade," where the methods to be adopted to obtain the greatest revenue 
which the work can possibly extract from the commerce of the country is^ 
fully exposed. It is not possible to repeat here, in the narrow space which- 
we can now appropriate'to the subject, even the most important of the prin<> 
ciples to be regarded in the administration of our public works, which i 
have there attempted to develope. The glance which Is here directed to> 
the question is necessarily confined to a very few prominent pohots. 
' To establish a tarifi!* of toll for all articles, on sound principles, requires 
a certain intimacy with the statistics of the line, and a proper acquaintance 
with the laws by which the tonnage and revenue are governed. This 
{knowledge cannot be obtained intuitively; and a correct tariflf cannot bede- 
vised, as those on all our improvements are, by the mere conjectures of ths 
parties to whose discretion such subjects are usually referred. 

Section V. — Gfineral Laws of Trade, 

18. There are some facts of a general character relating to this subject 
which are susceptible of a^ipost rigorous demonstration, that may be here 
profitably repeated. It has alieady been shown that a great loss of trade 
iand revenue is sustained in the management of public works by the adop- 
tion of a uniform rate of assessment. In the examples adduced, this re- 
sults from over charges, which, under such regulations, invariably have 
placis in some part of the line. It may be shown by a legitimate course of 
jirgument, ^hat however we depart from the charge which will yield the 
greatest rev^njae there will bean ipcrease or diminution of tonnage, and, of 
course, always a 4ecrease of revenue. If the departure be an overcharge, 
the tonnage will be reduced a quantity directly proportional to the value 
of the ovef charge, and the revenue proportional to the square of thai de- 
pfirtpre, 

Npthjng cap prove more concl^sively the danger of submitting so im- 
portant a stibject as the preparation of a tarififi to the uncertain guide of 
conjecture. For, if we err ten mills in the charge which we establish for 
any article, t|ie loss will be one hundred times greatei than if we err but one 
milt. 

19. It is usual to assume that the charge for toll should be proportional to 
^he distance tl)e article is carried — that it should be greater for a great dis- 
tance than a short one^ But we have already seen that, on the contrary ia 
most cases, tht greater the distance the article is carried the less should te 
the aggregate toll upon it. (Art, 13.) 

1}0. It is common to suppose either that the tariflf of toll is independent 
of the cost of freight* or that the hicrher the expenses of carriage the great- 
er should be the charge for toll. But, on the contrary, the fact is suscepti- 
ble of general and easy proof, that tht higher the charge for freight on the 
line, the lower must be the toll ; and also that any increase of the cost of 
freight will at the same time diminish the toll or profit on the articUt and 
increase the whole tax for its transportation, 

21. The charge for toll is also assumed, in the ordinary establishment of 
tarifia, to be independent of the mode by which the trade approaches the 
)ine ; and, for many articles, this is true ; but, for others, it is an ascertafaied 
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fact, susceptbile oT «fisy demonstration, Ihat if lht$/ art broujfki to the work 
by a common tump^e a higher toil should he charged for their paxsage on 
the improvement than if the same articles reach the work by a railroad, 
^nd, a fortiori, than if brought by a canal, 

22. Where the object is to obtain the greatest possible revenue, it is a 
general law, susceptible of satisfactory proof, ihtii the charge for toll should 
not exceed half Ihat charge which would exclude the trade from the line. 
It may be shown, however, that, although a higher charge than this can 
never be advantageously adopted, itroayfrequentlybereducdctioMre«*et^A^< 
df the sum which would cause the exclusion of the trade, with a very ben- 
eficial effect on the tomiage, and without leading to any sacrifice on the 
Score of revenne. 

23. Another fact, which may be derived immediately from the preceding 
is, that where the most judicious charge is levied, the tonnage of the line 
will be one-half of the tonnage which would be obtained if no toll mt all 
were exacted. 

24. The charge for toll has already been shown to depend in part on the 
price of freight ; and it is an established law that if the cost of freight be 
increased -or diminished by any modifications of the work, or the system of 
transportation adopted on it, the toll must be increased just half as much 
as the freight is diminished, or diminished just half as much as the freight 
is increased. And it is further susceptible of demonstration, that the in- 
crease of revenue which will follow a general reduction of the charge for 
freig^ht will at least be equal to the arithmetical mean between the values 
of the tonnage before and after the reduction, multiplied by the amount 
that the freight is reduced. In other words, if the trade of the line be one 
hundred thousand tons, and the freight be from any cause reduced 91 per 
ton, and the tonnage thereby increased ten .thousand tons, the revenue of 
nhe work will be increased more than 9105,000; and this result will have 
place simultaneously with a reduction of the whole tax on the trade to the 
amount of $50,000, and the corresponding augmentation of the tonnage. 

25. The fact is not usually recognised, that the toll, and tonnage, and re- 
venue, are all more or less dependent on the length of the line of the im- 
provement. It may, nevertheless, be easily proved by a general demonstra- 
tion, that the tonnage, the charge which may be levied per ton per mile, and 
consequently the tevenue will all receive an increase by a reduction of the 
length of the line of transportation. So that if the toll be judiciously es- 
tabnshed on any given line, and any material change of location afterward 
be made, by which the distance, or cost of freight is diminished, there must 
be a certain increase of the charge for toll, from which an augmentation of 
revenue will necessarily result. The value of this increase of revenue is 
equal to the whole annual tonnage of the line, multiplied by the actual cost 
of freight through the distance saved — and, considering only the value of 
the trade, it is therefore worth, to reduce the length of the line, the capital 
of which the interest is equal to that sum. 

26. In the arrangement of the charges in a tarriflfj there is no subject of 
greater importance, for some articles, than the positive, and for others, than 
the relative, value of the mart. From the positive value of the article, is de- 
termined the tax which one division of the trade can sustain ; and from the 
relative value is in part deduced the proper toll on all commodities for which 
other works are competitors. 

A permanent change of the relative standing of the mart, ought, there- 
fore, to superinduce a modification of the toll. And it may be easily shown 
that if the relative value of the market — by which is intended its value com- 
pared with that of the rival mart — ^be increased any given sum, we shall find 
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the correspoadiag increase of toll per mile proper to be made, by dividing 
that increase by twice the length of the improvement in miles. If, for in- 
ctance, the value of Philadelphia as a mart for tobacco, compared with the 
value of New Orleans iu reference to the same article, be, from any cause, 
increased $4 per hogshead, end the distance from Philadelphia to Pittsbui^ 
be'four hundred miles, then, I say, the toll on tobacco on the whole central 
line of the Pennsylvania improvement, should be increased n half-cent per 
ton per mile. 

It is also easy to demonstrate that, at the same time, the revenue will be 
augmented by any increase of the relative value of the market, an am^ouni 
obtained by multiplying the original tonnage added to half the increase of 
tonnage consequent on an improvement of the market, by the increased va- 
lue of the*tonnage at the market, . 

It is shown, in fact, that whatever circumstance occurs to increase the 
value of the property sent along an improvement, to the holder of the pro- 
perty, will cause a certain increase of tonnage, of which the measure cai» 
oe obtained, and a simultaneous augmentation of revenue equal to the whole 
increase of its value; and that whatever unnecessary tax is levied on the 
trade, is at least so much deducted from the revenue of the improvement. 
If, for instance, the engineer in making^ the location permit his line to be 
pne mile longer than is essential, he will thereby cause to the State or com- 
panv an annual tax, or equivalent loss of dividend, equal to the whole an- 
oaal expense of transporting the whole trade of the country through that 
mile. He incurs, at the same time, the responsibility of reducing the ton- 
nage of the work, and of injuring, to a certain extent, both the country 
that supplies the trade, and the emporium which receives it. 

If he embarrass the line by an unnecessary grade, or any other impedi- 
ment which involves a similar increase of the charge for freight, be is re- 
sponsible for the same result ; and, before adopting such a measure, is bound 
to compare the value of the difficulties to be avoided, with that of these in- 
evitable consequences to the future trade. 

28. It is an error, and a very frequent one, to suppose that the toll is iiv 
any manner dependent on the cost of the work ; or ought, under any cir- 
cumstances, to be directly proportional to the value of the article. It is,, 
however, not uncommon to assume, that it ought to bear some relation to 
the cost of construction ; and there are tariffs of toll in the data for the cal- 
culation of wliich the value of the commodity is in principal^ if not the 
onlv element It is not a little singular tl^t, after encountering an expense 
of hundreds of millions for our public works, the tarifis by which they are- 
to be sustained should be entirely ruled by considerations which, however 
plausible in a superficial view, have no legitimate relation to the question. 

For one division of the trade, it is not the positive value of the commodi- 
ty, but the difference between the market value and the cost of production ;: 
and for the other, the difference between the value of the article at the mart 
of the improvement and at that of its rival, by which the toll is influenced. 
Aod this influence is only partial The value of the article, taken in any 
sense, is only a part of the data by which the true charge must be deter- 
mined. 

29. It is by no means the intention here to attempt a general analysis of 
this most important subject. My object, as already announced, has been to 
show that, under certam circumstances, a marked increase of trade and* re- 
venue may be obtained on all our public works, by simply reducing the 
charges; and that such modifications of the tax levied on the community is 
rendered imperative by the first principles of eqtMty. If I have succeeded 
in making this truth perfectly apparent, the design of these pages will hn 
fully accomplished. 
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I scarce hope to have satisfied the reader in a discossioD so brief and 
popalar, that to enable a company to take the fall advantage of its position, 
and obtain the highest degree of success of which their enterprise is sm- 
ceptible, demands a careful and close investisfation of the laws of trade in 
reference to every branch of the subject. To appreciate the importance of 
this course, requires that the mind should have investigated such questions 
sufficiently to estirpate the consequences of its neglect. To know the value 
of establishing the (nost correct tariff, we need to know what we are likely 
tto lose by the adoption of aconjeetural or empirical one. 

This subject, though usually taken under other auspices, is peculiarly a 
'professional study. An intimate acquaintance with the principles which 
govern the trade of an improvement, is a department of knowledge whick 
IS essential to the engineer in the location of his line, and the establishnteni 
^f many of the plans of his work. His first duties, when properly dis- 
charged, compel him to become the most intimately acquainted with the 
productions and statistics of thecountry, and the information acquired in the 
accomplishment of these labors, ought to be turned to account in directing 
the future administration of the line. 

The preparation of the tariff is, or ought to be, the pt*culiar province of 
the engineer. For, though there may be many considerations of policy, 
which should have a certain weight with those whose final action is requi- 
site to carry his recommendation into effect — and which may freouently 
render it advisable to modify the charges which an a priori investigation 
may indicate to be proper, where the questions of trade and revenue only 
are under consideration, — still, it is not less important that the tariff should 
first be correct in itself, that some estimate may be made of the effect that 
will b^ felt when such political modifications come to be admitted. And, 
withal, it is difficult to conceive what motives of policy should induce any 
material departure from those limits which the administration of justice, the 
promotion of trade, and the augmentation of the revenue simultaneously 
recommend. 



LE COUNT ON RAILWAYS. 

'* Uniformity in the width of track*' finds as little favor on the other, as on 
this side of the water. 

When the contracts along the line are fairly at work, one of the first 
knotty points which the uirectors will have to decide on, is, the width of 
the rails, their shape, the length of their bearing, and the form of their 
chair. The width between the rails has only lately become a subject of 
dispiite, nearly all the railways prior to the Great Western, having been 
laid down 4 feet 8^ inches apart. Mr. Brunei has extendi d it to seven 
feet, the Irish railway commission recommend six feet two inches, several 
of the Scottish railways are laid down at five feet six inches, in fact, the 
variations run from four and a half to seven feet. 

The question of the stability of the carriages oft the railway may be lef^ 
out of consideration in looking at this matter, because the machinery will 
always require sufficient space between the wheels to insure this. Now, at 
4 feet 8| inches are found to be enough for the good performance of an engine, 
which with 5| feet wheel, will go on a level upwards of 69 miles an hour, 
as with 5 feet wheels, Marshal Slout, on his visit to Liverpool just after the 
Ctueen's coronation, was taken over lOJ miles of favorable ground on the 
Junction Railway within f minutes, ^d as an engine has gone 60 miles Grand 
an nour on the London and Birmingham Railway, up an inclined plane, 
is tt wise or prudent to make any change at all, and will n^ny additional 
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tpeed, ^wkich may be gained by iocreasing the width of the iMia and the 
diameter of the wheels compensate for the greater expense of the outlay 
which will constantly be required to keep the road in order on account of 
the increased weight ? This will receive liffht from the experiments on the 
Great Western, but will not be fully decided until it be tried on the Irish or 
aome other railways^ as Mr. Brunei s rails are altogether different from most 
others in use. The plan recommended by the Irish railway commission- 
ers, of putting the rails farther apart but not widening the carriages, mere- 
ly making the wheels run outskle the bodies, is a good one in some respects f 
but it would add to the expense of the works considerably, and the result 
would be exceedingly questionable. 

It must not be forgotten, that, where a diflerent width ftaom that in com- 
mon use is adopted, the railway on which it is used becomes isolated. None 
but its own carriages can travel on it, and they can travel on no other line. 
This alone will, in most cases, be a serious objection. For our own parts 
we should say, let well alone; waiit for more experience ; we are yet iniants 
among railways, and we ought not to innovate on that which has proved to 
do well, until we become giants. The majority of opinions, however, are 
beginning to lean towards some increase in the width, ahhough there is 
every diversity in the quantity which practical men think necessary. Cer>' 
teinly the machinery under the ooiler is compressed into its minimum 
apace, and more room for it would be a great advantage, if it does not in^ 
ducean incommensurate loss in other ways. 

With respect to the form, of the rail, it can be pro^ that a fish belly has 
greater strength, weight for weight, than any other. A 60 lb. fish belly at 
three feet bearings, rolled with a lower web, would be the best form of all; 
and this has been efiected, as the original Liverpool and Manchester rails 
had partially this shape. The question, however, must be looked at in 
conjunction with the length between the supports. We have given below 
those forms most approved of in practice, ano have added that in use on the 
Great Western Railway, which is however light; and does not stand well>. 
three feet having been the original distance of the bearings. 

Fig. 1 is the old Liverpool and Manchester rail, laid down at three feet 
bearings; weight thirty three lbs. yer yard, with^ square joints. This rail 
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was rolled with a lateral swell at the bottom, which on one side was con * 
tinued the whole length, but on the other did not quite reach the chair. — 
Otie side of the chair was cast with a cavity, into which the lateral swell 
fitted, and the opposite side had a nearly similar opening, in which was 
flriven an iron key, shaped like a wedge, which, entering in a longitudinal 
direction, not only forced the swell into the cavity which was formed to Pe- 
ceive it, but by this means, at the same time, kept the rail down in^tfie chair. 
Fig. 2. Losh's patent rail, in which he sought to gain a still more pow- 
erful mode of keeping the rail down in the chair, by having his key taper- 
ed vertically ss well as longitudinally, t^o as to act as a wedge downwards. 
as well as in the direction of its length ; whilst, at the same time, the neces- 
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inry expanflioQ and contraction is allowed io take place. A kev on each 
Aide has also been used with this form of rail, still, howerer, the keys were 
aiways found to work loose. Losh had also a projection rolled on the bot- 

Fig, 2. 
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torn of his rail ; at the part which lies in the chair, where a corresponding 
cavity was cut to receive it, so that the effect of expansion or contraction 
would have a tendency to raise the rail in the chair, and thus wedge it tight* 
er. The upper pan of the notch for receiving the key in the chair was 
also formed with a slight curve, to allow of a small motion in the block, and 
the rails were mide jvith a halMnp joint, formed not by cutting the middle 
rib of the rail, but by setting it back, so as to preserve its whole strength. — 
They were laid down at three feet bearings, and weighed forty-four lbs. per 
yard, but of course were not restricted to that, or to any othrr weight 

Fig. 3. The Liondon nnd Birmingham fifty lbs. fish bellied roil. This 
was laid down at three feet bearines, and tfin half-lap joint formed by set- 
ting back the middle rib instead of cutting it, in the same way as Losh*s 
rail. It was keyed down by a pin going through the side of the chair in a 
direction sloping downwards. The end of this pin went into a notch in 
the side of the rail, at its lower parts ; the pin was forced tightly in by an 
iron key acting through the chair, and also through a hole in the pin, by 
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which it was driven both in and downwards ; and t,he end of the key being 
split, was then opened, to prevent its being shaken loose. Mr. Stephensoii 
has a patent for this chair. The rails did not rest on the bottom of the chair 
hut on a loose piece of iron, the lower part of which was the segment of a 
circle, and the upper part flat, and of the same width as the middle rib of 
the rail; and this worked in a circular cavity in the chair, so as to allow a 
motion when deflection took place- in the rail. These rails had no bottom 
webs. 

Fig. 4 is the St. Helenas and Runcorn rail, with a bottom web, having a 
semicircular base. These rails are forty-two lbs. per yard, and were laid 
down at three feet bearings. A wedge on both sides is used, wbkh acta 
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downnards ni well u •idevrayi. rrom ibe optning in ibe cWt to reMin il 

btmtf narrower at the top thaD at the bottom. 

Fig. B showa the parallel rails laid down on the Grand Jnncdon, and 
Iiondon and Birmingham railways. The lefl hand one ia aiity-bur Iba. 
per yard on the Grand Junctioa The rizbt hand one ii the London and 
Birmingbsni aevemy-Gve pound rail. Raiia of Ibia kind are laid on ser- 
enty-fire milea of that railway, and were intended to be at five feet beetingi. 
bat proved a complete failure at that distance, which bad to be redaeed to 
three feet nine incbea. The left band one was intended to be at bar feet 



Fig. 5. 



I 



bearing. These rails were both laid down contrary to the opinion o( the 
engineer, Mr. Stephenson, and hare entailed a vast eipenae on that compa- 
ny. They hsTe wooden wedges. 

Fig. 6 IS the Great Western rail, laid on longitudinal timbers, and forty 
four lbs. per yard. Felt is laid between the rail and the timber, and the 

Fig. 6. 



former is fostened down with screws. Il has been found deficient in atrength 
for the heavy engines used upon that railn-ay. 

Fig. 7 has been frequently adopted on railways formed with longitudi- 
ml bearings. It is spliced down to the lim- Fig. 7. 

bars, and requires no chair. The weights 
have varied from tbirtyfiire to siity lbs. per 

yard. SometimeB the spikea have not gone 

throQgh holes in the rail as in the figure, H^^Ki^^^^i^ 

bm haTfl been driven id jast outside each \\ 

edge of the rail ; in which case they are 

made with large heads, which come down and clip the rail firmly to the 

timbers. 

The London and Birmingham railway companies, after a long diseoa- 
aioD, decided to try four aad five feet with a parallel form instead of a fish- 
belly, which, requiring one-third more height in the chair, had, in addition 
to other disadraniages, that of being more liable to wring the chair from 
tha block, wbich ii found in practice to take place directly aa tbe height of 
the chair. The block is also more loosened in the ground by a high chair 
and (be continaal repairs arrisiog from this loosening, amount to one-half 
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the vnigtm expended in repairing the way in general ; hence every means 
of diminishing such a heary item, which can possibly be devised, should 
he put in practice. As usual, where all was theory, there were considera- 
te diversities of opinion. Those who wish to enter more at large on this 
•subject, may consult Professor Barlow in favor of lengthening the bear- 
ings, and Lieut. Lecount against it As the matter has had a foir trial, it 
is only necessary here to state the results. 

On the Primrose Hill contract, which was laid with four feet bearings, 
it was found much more troublesome to keep the permanent way in order, 
than with bearings of three feet With the four feet bearings, it was found, 
^at, in a very short time, the rails were put out of gauge, the width con- 
tinually increasing, until it became absolutely necessary to re-adjust the 
whola This was observed in a very marked manner with a part of the 
line near Kilbum, which h&d been recently laid down. 

On the Harrow contract, from the crossing of the Harrow road to No. 
tt •catting, the permanent road was ^ised for conveying away the material 
from a side cutting The traffic was of course considerable, but not by 
«ny means such as to account for the absolute difficulty which the contract- 
ors had in keeping the railway in guage. They were obliged to put sleep- 
ers at the joints in addition to the regular number of l^looks, which of course 
kepi the raiU in guage at those points; but notwithstanding this, the inter- 
meliate blocks moved outwards. When the engineer's attention was first 
called to this position of the permanent way, he was inclined to think that 
something might be attributed to the blocks being placed anglewise^ but 
after giving thi^ part of the subject his careful consideration, he felt satis- 
fied that the position of the blocks was at least as firm as the square posi* 
tion; and he felt confirmed in this opinion, by the fact, that, in another por- 
tion of the line near Kensal Green, where the rond was laid in the ordina- 
ry manner with blocks three feet apart, and placed anglewise, and where 
locomotive engines had been constantly running for eighteen months, there 
was not found any greater tendency to a motion outwards, than when they 
were laid square to the direction of the rail, in the old manner. If, there- 
fore, the diagonal position of the blocks had been defective, this was the 
place to try it; for the quantity of material conveyed over this part of the 
permanent road in wagrons without springs, and with heavy locomotive en- 
gines, was very great indeed, and under circumstances well calculated to 
detect any marked difference in the construction. 

On the Berk hem pstead contract, where five feet bearings were in use, 
and were a locomotive engine was at work, the contractors made heavy 
coihplaints of the greater difficulty they had experienced in keeping the 
rails in guage than there was with the shorter bearings. In fact, in the 
eighteen months prior to June 1837, the three feet rails in some parts of the 
line, had more work than they now have, where the line is open ; yet they 
stood it well, while the five feet have been so put out of gauge by one day's 
work, that the wagons had to be stopped till one and two additional sleep- 
ers for each five feet could be laid down, and even then they were but indif- 
ferent; and similar complaints having come in from other quarters, togeth- 
er with the feet that the Rve feet bearings on the Liverpool and Manches- 
ter railway were found to cost double the sum for keeping the way in re- 
pair that was required with three feet nine inches beanngs, the whole ques- 
tion had to be opened again, and the directors resolved to shorten the bear- 
ings from five feet to three feet nine inches. 

This lateral deflection is of most serious importance, when we recol- 
lect that the rails being out of guage will throw the trains off the line.— 
The lateral blows which an engine may give are such, that several chairs 
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iosaccessioQ hare been broken or knocked off the blocks and sleepere; wtA 
the absolnte weight passing over any one rait may be feirly taken as ihree 
tiroes the nominal weight, for the efiect from lurcbiopr &as been experi- 
mentally found with engines having three tons' \%Yight on each of the 
driving wheels to increase that weight to seven tons; besides which, we 
know that four wheeled engines, for instance, will, in practice, be frequest- 
iy running on three wheels, no railroad being a perfect plane ; and when 
these three points are in the act of shifting, the engine during that time is 
only supported on two wheels. 

The flexnre produced by this weight perpendicularly has alsuthis bad 
effect, that the engine and train are constantly ascending an inclined plane 
in practice, although the railway is considered as level, and of course where 
the railway has an inclination, that inclination will be proportionally in- 
creased. This was first pointed out by Professor Barlow, and is an impor- 
tant fact; for on the short planes between each block or sleeper caused by 
the deflection of the rail, the gain in descent is so insignificant, that it may 
be entirely neglected ; consequently the engines and carriages ate constant- 
ly going up an inclined plane between each support of the rails eqnivalcDt 
to the central deflection divided by twice the distance between the supports. 
This is, from calculation, ascertained to be as follows, viz. : — 









Increased Power 


Bearing distance. 


Deflection. 


Equivalent planes. 


required 
per ton. 


Ft ' In. 


Inches. 






3 


•024 


1 in 3000 


75 lb. 


3 9 


•037 


1 in 2432 


•92 lb. 


4 


•041 


1 in 2341 


•95 lb. 


5 


•064 


l;^ii 1875 


1-20 lb. 


6 


•082 


1 in 1756 


1*30 lb. 



Althoufirh the deflection of rails will generally be difierent from the 
above, and the increase of power required to surmount the consequent 
planes will also require considerable modification to suit the action of lo- 
comotive engines, which depend upon so many other^circumstances besides 
the action of gravity ; yet the fact remains the same, namely, that with de- 
flection there is a consequent loss, and the subject deserves much more con- 
sideration than it has received, especially as we know that flsh-bellied rails 
do not fail in the middle, but about eight inches from the supports. A rail 
ought not to act as a spring ; but as this to a certain extent must be the 
case, it should be made to do so as little as possible. A spring should only 
be used to get over an obstacle where one must be met, but if the rail acts 
as a spring it creates an obstacle where none existed befora We must 
also remember that when deflection becomes permanent, fracture begins, as 
we break a thing we are not strong enough to pull asunder, by bendin|^ it 
backwards and forwards. In fact, the experiments on deflection have hith- 
erto been such that they have merely served to unsettle all opinion, and to 
^lace one set of deductions in opposition to another. The mode of estima- 
ting this element by two wheels on an axle, loaded at their peripheries, and 
oscillated on the rails, is one which well deserves attention. In all cases, 
the firmer the rail is fixed to the chair, as respects rising in it, the less will 
be the deflection. Of course it must always have a motion in the direc- 
<ion of its length to allow for expansion and contraction, the force of which 
will vary in good or tolerable iron from nine to six tons per sqtiare inch of 
Motion. The expansion of a fifleen-feet rail may betaken at 00126 inches 
Jbr i9ach degree of Fahrenheit, and as it will not be safe to take less than 
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90^ for the range of our cUmaie, this gives 1 134 inches for the total, or 
'0567 at each eod of such a rail. 

, In order to understand the action which takes place in the case of a de- 
fected rail when a heavy weight passes over it, we must know the effect of 
.gravity at the velocities used on railways. For this purpose, if we take 
three, four and five feet beraings as those which seem at present likely to 
be the limits, the following table will give us the time occupied in going 
over half the rail in each case; and from this we shall be able to ascertain 
the effect of gravity during that time. 



Vek>ctt)rin 

mUesper 

hour. 


Velocity m 

yardtper 

minute. 


Velocity in 

ijicbes per 

secona. 


Parte of a se- Paris of a ae- Parts of a se- 
cond in which cond in which cond in which 
18 inches are 24 inches are 30 inches are 
passed over, passed over, passed over. 


10 


293-33 


176 * 


1-9-8 


1-7-33 


1-5-86 


20 


586-66 


352 


M9-6 


1-14-7 


1-11-73 


30 


879-99 


1528 


1-293 


1-22 


1-17-6 


40 


1173 32 


704 


1-391 


1-293 


1-23-47 


50 


1466-65 


880 


1.48-9 


1-367 


1-29-3 


60 


1769-98 


1056 


1-58-7 


1-44 


1-35-2 


70 


2053-31 


1232 


1-68-4 


1-51-3 


1411 


80 


2346-64 


1408 


1-78-2 


1-58-7 


1-46-9 


90 


2639-97 


1584 


1-88 


166 


1-52-8 


100 


2933-30 


1760 


1-97-8 


1-73 3 

r-rr 


1-58-7 



Or putting a for the velocity in miles per hour, v for the velocity in 
yards per minute, and v' for the velocity in yards per second, we have 



1760-fl 



17 = 



=29-333a 



1760-a 



t?'= 



=4-888a. 



60 \^^^'' ^ 3600 

And in the table, taking either of the three right hand columns, accor- 
dtogto the length of bearing, for instance the eighteen-inch column for a 
three feet rail, we have the number of inches through which the engine or 
any other body would fall by the action of gravity in free space, in the 
time which it takes to pass over 18 inches at the given velocity, by the for- 
mula f^/>*193, where i is the time in seconds, and s the space in inches. 
Thusat 20 miles an hour, with a three feet rail, where 18 inches are pass* 
^over in j^.j of a second, the engine would fall during that time 

/ I V« 1 193 

\W6) '^^^ ==38406"'^^^ =384lF="'^' ^' ^^^^ *° >°"^- 

Again at 30 miles an hour, with a three feet rail, 18 inches of which are 
passed over in j}.j of a second, the engine during that time would fall 

1 193 ^ 

= •225, or not quite a quarter of an 



(2^3-)''^^^ = 



858-49 



^^^ * 858-49 



inch. 

And denoting by t and 5 the time and space as above, we have converse* 
ly, knowing the space an engine would have to fall, for instance, through a 
bad joint, the distance the engine would pass over without touching the 
lower rail, by the formula 

Thus when i=-225, we have 

/22r 

t^yj -7^=^ y/'Oonee^ -0341= 



1 



198 ^ --**"" --'* t9-3 
of a second, in which, at 30 miles an hour, we find by the table the engine 
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would pass over 18 inches of the lower rail without touchiog it, descrihing^ 
10 its fall a parabola modified by the e^ect of the springs on the engine. 

This has been put to the test of experience by bendmg a rail nearly half 
on inch, and then painting it. An engine and train of carriages were then 
run over it, none of the wheels of which touched the paint for 22 inches. 
This affects a railway in three ways. First, when the engine has to fell, 
through a bad joint, the rail which it leaves being higher than the rail it is 
coming xipon, the increased momentum from the fall will here occasion a 
larger deflection than ordinary, and a consequent inclined plane against the 
engine, from the time it comes on the rail till it passes the next ^air. Sec- 
ondly, when a rail is permanently* bent, where the resistance on the second 
or rising part of the rail will be less than in the first case. And thirdly, 
when the rail is simply deflected by the weight of the engine, and restores 
itself to its original level when that weight has passed ; here the eflfect will 
be least of all, the rail taking the form of a receding wave before the wheel 
and a following wave after it. 

In the second case, where the rail is permanently bent, the formula for 
the space the engine would fall will be 

H 
«=jjl93<3, 

where H is the height of the plane, and L its length, 5 and i being as be- 
fore. For instance, if the bend is -1 of an inch in a 3 foot rail, we have 

«=tqq lOS-gggTTg =-00125 of an inch, at 30 miles an hour, 

of an inch at 20, and ^W ^^ ^^ ^^^^* ^^ ^^ miles an hour, would be de- 
scended by the engine by the eflfect of gravity, in the same time that steam 
and gravity together take it along 18 inches of the rail. 

Let us next suppose /we have steam enough to carry the engine along at 
a velocity so great, that gravity will npt bring it down the *1 of an inch 
perpendicular, whilst steam carries it along the 18 inches horizontal, we 
shall find this velocity to be at and above 44 miles an hour, for it takes ^ 
of a second for a body to fall one-tenth of an inch by the effect of gravity, 
and yV': 18 in. =3600" : 44 miles; hence at 44 miles an hour, and at all 
velocities above it, the engine, after arriving on the rail, bent one-tenth of an 
inch in the middle, and forming two planes, will no longer touch the rail 
till aAer it has passed the middle of it, and velocities of ck) miles an hour 
have be-cn attained. 

(To be continued.) 

Erie Canal Enlargement. — A series of articles on this subject, have 
been lately published in the Railroad Journal, under the signature of Ful- 
ton, which appear to us to be both timely and appropriate. Other numbers 
are yet to follow. The writer calculates the whole cost of the enlargement, 
including damage and loss of interest, at $40,000,000 1 ! He shows from 
the annual Reports of the Comptroller, that in consequence of the gradual 
destruction of the forests in the neighborhood ofthe canals, the down tonna|:e 
has fallen off within the last five years to the extent of 140,000 tons, will 
not, for a long time to come, be made up by the increase of agricultural 
products ; that even double locks are not now wanted ; and that any enlarge- 
ment beyond adding 12 or 18 inches to the banks, will be money thrown 
away. He complains of the impolicy and injustice of making private en- 
terpri8e,a8 developed in railways along the hne of the canal, trihiUnry to 
ihe State, as a means of defraying the interest on the enlargement Here- 
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bats tha doctrine heretofore inaintaiti^ by some, that the efiect of the en- 
largement will be to reduce transportation 50 per cent. Persons interested 
in the subject, as every citizen of the State is, either directly or indirectly, 
will do well to refer to the articles themselves. We perceive, as yet, no 
decisive movement in the Legislature, having for its object to arrest the 
enormoys expenditure which is being entailed upon us. Tbe subject will 
be thoroughly scanned by posterity — of that be assured. Forty million 
dollars, or twenty millions, if such a debt is incurred for the proposed en- 
largement, will be an incubus upon our credit and resources, which it will 
not be eaay lo shake off. — Jour, of Commerce. 

Locomotive Engines. — The statement of the performance of the Lo- 
comotive Engine "Minerva," on the Philadelphia and Reading railroad 
which we take from the United States Gazette, will be found interesting 
and useful on account of the business like manner in which it is prepared. 

More of the Philadelphia Engines. — We have great pleasure in pre- 
senting our readers with the subjoined statement of the performance of the 
"Minerva" Locomotive Engine, built by William Norris. Philadelphia, on 
the Philadelphia and Reading Railroad, with a train of 85 loaded cars, 
January ISi 1840. 





• 
OB 

s 

• 

o 


Gross load. 
Tons. 


P* Running! 
g time. 

• 


Water used. 
Gallons. 


Wood used. 
Cords, 


Distance. 
Miles. 


FaU. 
Feet. 


3 


Longest lev- 1 
el. Miles. 1 


Total level. 
Miles. 


BBMABXB. 


Between 














! 








Reading & 














t 








Pottstown, 
Pottstown Si 


54 


227 


1 1 


822 


0.4 


17.5 


113.8 6.5 


4.3 


5.1 


Wood sea- 
soned, dry. 


PhoBnixville 


62 


261 


56 


329 


0.65 


13.0 


40.2 3.1 


2.5 


7.4 


do. do. do. 


Phosnixville 














I 






& inc. plane, 


85 


350 


2 47 
4 44 


886 
1537 


1.14 
219 


24.0 
54 5 


59.5^ 2.5 


9,1 


15.3 


Wood green 


Total, 


213.5 


3.92 


27.8 





Two quarts of oil only were used by the Engine and Tender in the trip» 
including oiling before startinsr. Nett weight of freight 216*3 tons gross 
weight, 350 tons or 784,000 lbs. 

In the above statement the tons- mentioned are gross of 2240 lbs. 
Weather clear and cold, rails in good order. 

Weight of engine, empty, 23,040 lbs. 

With water to second cock, 25,730 

With water, fuel, and two men, 26,300 

On four driving wheels, 15,150 

On driving wheels, with water and fuel, 17,450 

On driving: wheels, with water, fuel and two men, or in run- 
ning order. 17,900 
Her tender holds 504 gallons water. 

The engine started the train of 85 cars three times on a level; and on 
one occasion in a curve of 955 feet radius, without any straining or difficul- 
ty, and at various times attained a speed of 1 4 miles per hour through some 
curves of the above radius on a level. 

The quantity of steam generated, when common dry oak wood was used 
^vas more than sufficient to supply her cylinders; and from the surplus 
quantity which escaped from the safety valve, I have no doubt she could 
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hare taken SO more loaded cars, or 90 ton8» had they been ready, and witb- 
out any injury to her machinery. Signed, Q. A. NicoLLt. 

Superinlendant Transportation Pbila. and Reading Railrosd. 
Readings Pa, January 18, 1840. 

For the American Railroad Joomal, and Mechanics' Maaa^ine. 
METEOROLOGICAL RECORD FOR THE MON I HS OF NOV. and DEC., 1849. 
Kept on Red RJYer, below Alexandria, La., (Lot. 81.10 iV., Long.^ 91.69 W) 



1839 


TtolKMOMBTSB. 


Wind. 


Weath. 


BBMABKB. 


Nov 


Morn. 


Noon. 


Night. 




1 


56 


70 


66 


calm . 


clotidy 


light shower foreiM>oa 


- 2 


86 


69 


67 


• • 


clear 


tight shower at night 
c oudy morning clear day 


3 


62 


68 


66 


• « 


• • 


4 


66 


74 


76 


8 high 


• • 


all day 


6 


63 


69 


68 


2fw high 


• • 


61 


6 


46 


62 


51 


w 


• • 


it 


7 


40 


64 


60 


KW 


• • 


white frost 


8 


36 


60 


50 


calm 


• ■ 


it 


9 


88 


62 


52 


• • 


• • 


tt 


10 


41 


72 


65 


• • 


4 • 


rain in the night 


11 


65 


71 


64 


w 


• • 




13 


46 


73 


67 


• • 


• • 


foggy morning 


13 


47 


76 


67 


ew 


cloudy 


ram m the evening 

heavy showers airdsy * 


14 


46 


76 


68 


• • 


• • 


16 


61 


53 


51 


NW 


• • 


morning, evening clear 


16 


44 


53 


50 


NK 


clear 




17 


46 


66 


61 


calm 


• • 


foggy morning 


18 


43 


69 


66 


• * 


• • 




19 


51 


68 


66 


w 


• • 




20 


63 


62 


50 


N 


cloudy 




21 


45 


46 


42 


NE 


• • 


rain evening and all night 


22 


40 


42 


42 


« » 


• • 


** steady all day and all night 


28 


40 


41 


40 


Jf 


• • 


All daj 


24 


38 


44 


48 


NW 


• • 


mornmg, clear day 


26 


30 


31 


30 


Nhigh 


] •• 


all day , . , 

[mght 


26 


23 


36 


37 


calm 


• • 


27 


36 


46 


48 


NB 


• • 


rain light showers and drisling all day and tu 
light drialiug rain all day and all night 


28 


48 


52 


53 


calm 


• • 


29 


47 


47 


48 


N 


■ • 




30 


44 


68 
59 


52 




• • 


evening clear 




47 


56 


mean temp, of the month 64. 


Dto. 






1 


44 


48 


47 


calm 


clear 


foggy morning 


2 


46 


60 


54 


HW light 


• • 


K 


3 


32 


61 


62 


calm 


• • 


white frost 


4 


32 


66 


52 


• • 


-• • 


*i 


6 


36 


48 


49 


• • 


cloudy 


while frost, rain in the evening and ni/^ 


6 


53 


54 


50 


• • 


• • 


thunder shower in the morning, dnsling rain 
white frost l«tt day 


7 


33 


59 


52 


• • 


clear 


6 


34 


46 


42 


NW high 


• • 


ti 


9 


28 


53 


56 


8W 


• • 


t« 


10 


34 


62 


60 


• • 


• • 


ti 


11 


66 


68 


63 


IfW 


• • 


ti 


13 


31 


50 


46 


w 


• • 


it 


13 


32 


62 


60 


|IW 


dondy 


all day 


14 


48 


66 


60 


NB high 


• • 


•• «. 


16 


36 


60 


46 


calm 


clear 


white frost 


16 


33 


50 


40 


• 


• • 


it 


17 


84 


66 


44 


IfB 


• • 


ti 


18 


40 


60 


56 


calm 


cloudy 




19 


38 


48 


50 


• • 


« • 




20 


66 


63 


66 


SB 


• • 


rain all the forenoon, evening calm and clear 


21 


46 


48 


48 


KW 


clear 




22 


36 


47 


60 


• • 


■ • 




23 


40 


40 


40 


KB 


cloudy 


rain afternoon and all night 


24 


36 


S) 


38 


calm 


. . 


■ a a 


26 


36 


50 


46 


• • 


clear 


white frost 


26 


44 


56* 


50 


• • 


cloudy 


rain all the forenoon, cloudy all day 


27 


88 


50 


44 


• • 


clear 


white frost 


28 


42 


54 


43 


w 


• • 


tt 


29 


33 


60 


48 


calm 


• ft 


It 


ao 


46 


63 


63 


■W 


cloudy 


rtin and thunder at night S 


31 


^ 


34 
56 


35 


KW , 


dear 


- 




39 


! 4? 


mean temp, of the month 48. 
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.DESTRUCTION OF WOODEN BRIDGES BY ICE.— ^SUSPENSION BRIDOES. 

The breaking up of the winter has caused a recurrence of a specie of 
accident which is far from being rare. We allude to the destruction of 
bridges by the combined force of a swollen stream and immense masses of 
ice. The liability to this kind of accident depends more upon the character 
of the stream nearer its source thttn at the location of the bridge itself. A 
river of any considerable size receiving the drainage of a large track of 
country, is of course apt to be speedily swollen by a sudden and heavy fall 
of rain or rapid thaw, uod as one or the other of these circarostances are 
sure to accompany the breaking up of the ice, such atreams intist pitBf nt 
locations badly adapted to ordinary wooden bridges. Shallow streams, from 
daiming up the ice, are rather worse than others in this respect, yeC they 
are the most frequently crossed by these insecure structures. 

Bridges of a more durable construction, if not bnilt in the most sobttan- 
tial manner, are likely to sufier from the same cause, if the water way has 
been too nMich dimini^ed. . 

The proper substitute id such localities are suspemion bridgucd iron 
wire. These claim th^ preference 6f all others, whether we regaid to econ- 
omy of first cost, or their superior adaptation to the circumstances of the 
locality. Over a large portion of our country the character of the streiiins 
is altogether more fhvornble to this than any other specie of structure. The 
example of the new bridge at Fair Mount will, we h6pe, speedily b4 fellow- 
ed in m^oy places. 

Ttr ths AmaridSQ Railroad Journal and Mabhanici^ MaisaaiDa- 
TBE6RT 6f fBE CRAKt. WITH REFERENCE TO DE l»AKBOtrR*f )fOl>E 
or CALOULATtNt THE PROFElLiNO f OWER 0? A tM09C0TtV*E EN- 
aiNE.-^ET iftjlli A. ROSBtIN«, C. E. " 

The question, ** U the changt 6j(i tir night motion \n ton rotary motion. 
Mended with any hts of useful power cr not .'" has b^'f-n the subject of va- 
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lious discunions among mBthematiciaiia, and baa newr been, to roy koonl- 
edge, Miiigfactorily wttted. 

Tba Crank, by wbich that change ofmotioa ia efiected, forma, in (be pte- 
teat stale of mechaniea, n most conspicuous part of macbiuety, and tbe na* 
tttre of its action should ther^foia be well umkntood. 

The following demonEtralion, which the writer reapecifully offers to the 
pablic, wilt prove, that if the amount of power actually expended is leprtt- 
seated hj 1, the application of the crank occaaions a lota of uaeful' effect 
equal to the expreaaion, (< signifying the ratio of the circamference of ibe 
circle,) 

and, it is beliered, that the principle of the crank may now be conaidetMl 
■a fkiDy Mt^liafaed. 



Let tbe above diagram, « e ^, reprraent a crank, moving around the 
fixed ahaft e, in the direction from alo h, and let the power applied be re- 
' preaeoted by the aolid frame eadf, moving in a atraigbi eourae, corte- 
Bpoading to the direction et g. 

When tbe frame or the power ia pressiog against tbe crank at a, wbich 
point is commonly called the d<aiipftt»(, it ia obvious, that the whole prea- 
8«rfl is innaferred to tbe centre of the shall, e. The centre, being an im- 
moraable point, will press with the same force back ; therefore, the cnnk 
at a, will remain at rest, and will have no tendency whatever' to move the 
•haft Bfoiind tbe centre. 

On the otber hand, when the crank is at b, then the direction of the pow- 
er will be vertical to the crank, and will press in the direction of a taag'ot ; 
> thefefere, the foil pressure is usefully applied at (.andnopailorit iatrana- 
ftrred to tin centre. 

Let tia |HF«SDaia that the motive power is applied stesdilysDdiiniforTDly, 
moving the same distance, in Ibe same apace of time, and in tbe same di- 
rection. * , 

^ tbe full j)r^sure.acls at b, in ibe direction of a tangent, its ^ffMt with 
je^MtJo iha cGi}tr« j>f .moiioi) will bea«tbe ndiu^>cror,avbe]eogtb of 
the crank) and if we represent thamotiv«,power by l^iben ^ 

I. Tit iftct of the crank or iti mtwuMum &I b, vill bt >= Jt, tkt nidius 
»f tkt quadrant. 



Commwmicaiuns. 103 

It » fuitlMT clear, and an astabliahed prmeipl« in niecbaoics, thai if the 
preissure o^the moring power be ttaiformly the same, the amount of pow- 
er, actually expended, will be in direct proportion to the dtmaoee th^ prt^s-* 
aare has moved. 

2. Therefore, when the power has moved from a to c, the amount of 
power or momentum, actually applied,^ it represented by the square a c 
hd^R * ; and if we denote the radius by 1, the unity will represent that 
value. 

Let tu now examine the effect of the powei upon the crank at the inter- 
mediate points I, 3, 3, 4, when moving from a towards b. 

The direction of the pressure upon the crank at 1 will coincide with the 
line li' parallel to a c ; therefore, the leverage of that pressure, with rela- 
tion to the centre, nMMt be =» L'c» 11" 

At 2 the leverage of the crank is, 2'c«^22" 

The leverage at 3 is 3'c^83'' 

** *• ••4 •• 4'«=44" 

" " h " ba^R. 

The different leverage wkh which the pressure will act upon the crank 
to produce an useful result, fi>r its motion around the centre, can thereibv^ 
be represented by an indefinitely great number of oidinates, of the qua- 
dimot, as represented in the diagram, and the intermediate abscissas, cor- 
responding to these ordinates, and forming in6nitely small portions of the 
line « c, will represent the diffel'ent exients of spaces through which th^ 
motive power has been travelling when acting upon the different levers. 
. The products of the different ordinates in their corresponding abfeiasas, 
. will repreeeot the different momenta, which have been produced upon the 
crank with relation to its motion around the c^ntre, and the sum of these 
piiodttcts will give us the whole amount of useful effect of the cnnk during- 
one quarter revolution. 

But the products of an ordinate and its abecissa is the area of the trape- 
sold formed by tbeno, and the sum of these areas is equal to the area of the > 
quadrant, therefore : 

3. The total useful effect of the crank through one quadrant, is represent- 
ed by the area of the quadrant, or 

4 4 

4. The power applied being R > = 1 <, therefor^ the useful ^wer k)st js 

/r« _ ^;p^) = l — .0-7854 -f =0-2146+ 
or equal to the area of the concave adb. 

ANOTHER DEMONSTRATION. 

Suppose the crank moving from gio b and passing the points h and i. 
We may represent the pressure upon the crank at these points by the lines 
A % and i I Now the pressure i / can be resolved into the two pressures t m 



\ 
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nnd t ^ at ri^bt angles to each otirer, and (otmmg sides of the paralklogram 
of forces ikli^. The pressore i m being dire<cted to the centre, will be 
useless for the motion of the crank. The pressure ik,m the drrectson of 
the tangent, is the only useful pressure, resultiog for the motion of the 
crank. 

The momentum of the crank at t is thereforex=i kxi e^i kxR. 

Likewise is the momentom at h^hpx he mm hpxR, 
and so in all other points. 

The triangles t k /and il m, are similar to the triangle ic 8', therefore 
/ i : i k :: ci : c 3' .• : R : e 3' ; ; R : 3" 3 
and alao, 

nh : hp :: ch : e V : : R : eV : : R : I" I 

From this follows, that, if we represent the actual pressure of the moving 
power by Jt, then the useful tangential pressures, resulting for the motion 
of the crank at the different points A t, will be to the actual preasace as the 
ordinates V 1, 3" 3 are to the radius R, 

We can further represent the amoontof power actually expended at each 
of thediflerent points A. t, by multiplying the pressure A, by an infinitely 
small extent of the line e ^, 

The useful momenta of the tangential forces, resulting for the motion of 
the crank, will therefore be obtained by multiplying the different ordinates 
with the same difierential extent of c ^. But these differentials are the 
abscissas belonging to the ordinates, ^nd their aggregate products are repre- 
sented by the area of the quadrant, therefore; 

Tkt useful effect of the Crank is equal to the area of the guadrautf if 
ike power actually employed be equal to the square of the Radius, 

The distance the crank trarels ii equal to the circumference ab of the 
qaadtant, for the same space of time in which the power applied mores 
fVom ato c, 

5. Therefore, the tmrel of the piston is to the travel of the crank, as is 
the radios to the circumference of the quadrant ; or as the stroke to half 
the circumference of the circle ; or, 

R: -j^== 1 :55=2:31416+«1 : 1-5708+. 

Since the whole useful effect of the crank during one quarter revolution 
is equal to the area of the quadrant, we shall find the average force which 
carries the crank around by dividing the effect by the extent of the travel. 
Therefore 

Jt^ir 2Jtir 

is the expression for the average force : oir the average useful pressure of 
tiU crank is equal to one-half of the pressure applied. 

All the conclusions we have arrived at with respect to the crank, will 
apply as well to a cylinder, the radius of which is equal to the length of 
the crank, or the diameter of which is equal to the stroke of the piston. 
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I( we examiQe the actiou of the crank by the principU of virtual vtlo- 

dtifu^ iK^oordiog to which, the effect produced^ should be equal to the fouer 

appUed, and we deoote the pressure of the power by P« its velocity by v, 

the usefal propelling pressure of the craok by p' and its velocity by F, then 

the following equations ahould be correct : 

p X v = p' XV 

and by substiuting for r its value i{, and for V its value ^ /2 < we have 

p X R:=p' X^Rne 

2 
*r. p'^^P. 

§ 

If we denote tbe correct pressure of the crank by p, we have according 
to No. 6, 

7, Therefore, 

^2 2 3 14.16 + 
pip ::iPi-p::i '•- : : j : I 

^r. P'f ' : 07854: 1. 

The law of virtual velocities gives therefore the propelling power of 
^e crank 0*2146 + too great 

When a wheel is connected with the shaft of the crank, then thd^ propel- 
ling power of the wheel is to the propelling power of the crank, as is the 
diameter of the crank, or the stroke of the piston, to the diameter of the 
wheel. 

Let L = the stroke of the piston, and D ^ the diameter of the wheel, 
and P = the pressure of the piston, then is 

L PL 

8. The power of the wheel =iP x "n'^ 2^* 

Formula for calculating the propelling power of a Locomotive Engine^ 
According to the principle of virtual velocities, the expression 

gives the propelling power of the crank, an^ Applying this to the action of 
the wheel, we have, according to No. 8, 

2 _ L 2PL 

as the value of the propelling power of tbe wheel. 

Now let d be the diameter of the piaton, ir the ratio of the circumference, 
then i^d^j will be tbe area of one of the pistons. Let p represent the ef- 
fective pressure of the pistcm in pounds per square inch, aU other dimen- 
sions being given in inches, then ^^rd^ p will be the value of the total 
pressure of the two pistons. 

By substituting this expression for P in the above formula, we have 

2 L d'pL ' 

as the value of the propelling power of the engine, exprtsted in pounds. 
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This formula corresponds exactly with that ofiered by De Pamboar, in 
his work oo Locomotive ^EngiDes, (see Am. edition, pp. 109, 110.) Bat 
^▼B have proved that the principle of virtual velocities, gives the eflfecr 
0-2146 + too great. 

The correct expression for the propelling power of a wheel is accord- 

ingf to No. 8, 

PL 

2D 

by substituting for P liB value I it d * p we get 

^'fd'p X L *d' pL 

^- 2D iD 

which is the correct formula for the propelling power of a Locomotive En- 

If 
gine, allowing only t or 07854 + of the power, produced by De PambouT^s 

formula. 

Example. 

Let P == 50 lbs. per square inch, or 7,200 lbs. per square foot, L =^ 1*5, 
4 = 1, D = 5. By substituting these values in the correct formula, 

':td*pL 

we have 

314+ X 1« X 7.200 X 1-5 

TlTs = ^^5*^ »^ 

as the propelling power of the engine, leaving all other considerations out 

of view. 

De Pamboar's formula, 

d^ pL 

D 

will produce 

1 3 X 7,200= 1-6 
, ^ =2160 lbs. 

for the propelling power of the engine. 

Now it is, 

2,160 : 1.695-6 : : 1 : 07854 + . 

Or De Pambour's formula gives the power nearly one^ourth too great 
De Painbour in his new publication on the Steam Engine, speaks of the 
great discrepancy between the theoretical and practical effect of Locamo- 
tive Engines, and he appears to acknowled^re that the old formulas are In- 
sufficient This distinguished Engineer presumes that the main cause of 
the error is to be found in the reduction of the pressure of the steam in 
the cylinders. There are, however, strong reasons to believe that this is 
not the case, if we take the evaporating power of the engine as the mea- 
sure of its power, as we should de. One great loss of efiect, is owing to 
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tho use of Um cnnk, u has beeo proved above, cooduaiYely. We bope 
to be able lo ascertaio the amount of I088 ariaiog from other causes, partic- 
ularly from the reactioo of the waste steam, and may at some future period 
ofier formulas which will very nearly agree with practice. 

It remains yet to account for the loss of useful effect aUending the use 
of tbe emnk* or (be obaoge from a straight to a rotary motion, generally. 

It appears that tl^ law of virtual velocities is only applicable to anala- 
gous motions, with respect to actual and useful effect Rotary motions and 
straight motions differ in their nature totally ; they cannot be compared di- 
rectly by that law. 

The philosophical principle — what maiier is in existence eannoi be lost, 
nor destroyed, but can only be changed inform and 5pe»«e,— appears to be a 
grand universal law, rendering the existence of the Universe itself, per- 
manent, add independent of time. 

This principle, the truth of which will force itself upon the mind, by a 
concatenation of rigid deductbns, must hold out in all cases, and therefore 
also in the case before us, where matter is brought into action to produce a 
mechanical effect. The laws of mechanics cannot be in contradiction to 
an universal law. ^ 

If therefore we cannot account for the loss of power in any way, we have 
strong reasons to doubt the accuracy of a^demonstration which is to prove 
that loss of power. 

On the other hand, no law has been established yet, to prove that the 
whole amount of power applied, can be made available for all purposes for 
which we want it, leaving of course friction out of view, and other cir- 
cumstantial causes of loss. 

In the case before us, let us suppose the tang'ential pressure ki, (see dia- 
gram,) is applied to the crank. If the impulse which the point i receives 
in consequence of that pressure, was allowed to be developed for any actu- 
al extent of space, in the line of the tangent, which is the direction of the 
impulse, we would be authorised to compare the quadrant to a succession 
of inclined planes, and we could prove no loss of power. But the impulse 
which is ready to act in the point t, is not allowed to develope itself in the 
direction of its natural tendency for any actutl extent of space, toitkout be- 
ing checked. And since an inclined plane coincides with a straight line, 
and a straight line is the result of a point movinq; through an actual extent 
of space, in a straight course, it follows, conclusively, that we cannot com- 
pare the circumference of the quadrant with n succession of inclined plane?. 

We have made these remarks, in order to object to any demonstration 
which treats the circumference of the quadrant as a succession of inclined 
planes. 

Th<5 impulse of the crank; with relation to the centre, can therefore only 
be considered for single mathematical points in the circumference, as h, i, 
without even alloVving' an mitlal extent for the display of the tang'^ntial 
forces. 
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Tbe moiion of a crank is therefore to be coin|Ared to the mstioit of a 
mathematical point at at an uniform distance around a centre ; and whieh 
motion is the result of the action of an infinite number of tangential mo- 
tives, successively applied. 

Oq the other hand, suppose the point i was allowed to follow the tan- 
gential impulse for some distance and arrived at k, then the fuU tangential 
power would have been developed in conformity with its natural dispo- 

aition. 

But, in the case before us, some power must be expended in eonstaoily 
diverting the impulse from its natural course. And the line 1; a; will rep- 
resent the amount of that power required to force the point k, back towards 
4he centre, to make it move in the circumference of the circle. 

We may therefore conclude, that the loss of effect is caused by tk# ab- 
straction of power from the tangential forces in order to check their nolur- 
al tendency and to make them conform with a circular motion. 



For the American Railroad Journal and Meebanicr 
It is stated in a short editorial notice at the end of the Journal of 15tb 

February, that *'on examining the article in our last number, on Dr. Lard- 

ner's experiments, it appears that the writer has fallen into an error, which 

vitates much of bis reasoning. The article was prepared in baste, ai|d the | 

writer is not at present in the city, but will doubtless make the necessary 



correction." 



The writer avails himself of the first opportunity to make these correc- 
tions, premising, however, that all the practical views and conclusions in 
the article referred to are, in bis opinion, substantially correct, and that he 
still considers Dr. Lardner to have "signally failed in his attempts to prove 
that the resistance of the atmosphere has been underrated, that the ffonr 
tage is unimportant, and that the resistance increases as the volume of the 



train." 



The general results of Dr. L. appeared so palpably erroneous, and it ap- 
peared so very easy to show that they were so. that the first part of the ar- 
ticle was written Nvithout that caution and close examination which should 
be bestowed even on investigations of the very easiest kind. The assertion, 
that **the i^ere ratio of the height to the length of the plane and the veloci- 
ty which gravity can generate on that plane, are not sufficient to determine 
the value of the resistances/* (p. 73) has some truth when discussing the 
motion of a body up an inclined plane, but has no application in the present 
case — hence the remarks contained in pages 71, 72 and 73, even when cor- 
rect in themselves, have little connection with the subject under discussion. 
When a body, left free to the action of gravity on an inclined plane, attains 
a uniform velocity, the power and resistance are necessarily in equilibrio 
and they may be represented by the weight of th6 body multiplied by the 
height and divided by the length of the plane. The aatne error occurs at 
page 80, where it is said. •• Now. if on a plane of 1-89, the entire force of 



gravity be absorbed id overcoming ibe resistapco, m previously aaiumad by 
Dr. L., whence id derived the power, which, by cariying the train up the 
next plane, so very nearly compensates for the power expended in the de- 
scent of the first?'' 

It is here overlooked that the entire power is absorbed only* at that r<* 
lixiiy, and that the compensating power of ihe gradients arises exclusively 
from variations in the spe^. Again, at page 73, speaking of a mode of 
determining the resisUince by observing the actual velocity at the foot of an 
inclined plane, then calculating the height due to this velocity and subtract* 
ing that from the entire height, it is hastily assumed that Dr. L. and A|Ir. 
Wood would consider the resistance as represented by the total height of 
the plane because they so estimate it, and very properly, when calculating 
the resistance at a uniforvi velocity. The two cases are, however, entirely 
dissimilar, hence there is nothing to justify any such supposition. 

It was said that " the late experiments of Dr. Lardner fully confirm the 
views of Mr. Brunei,*' etc. It would be more correct to say some of the 
experiments, for many of them are utterly irreconcilable with each other, 
or with the daily experience of the Whiston plane, as Mr. Brunei positive- 
ly asserts. 

In addition to what was then said to Substantiate these opinions, as well 
as to show the value of the ordinary modes of calculation, the fbllowing ex* 
periments of Dr. Lardner are examined. 

Tables IV and V give the velocity of one coach (5 35 tons) on a plane 
of 1-89 as equal to 23* 15 miles per hour, being the mean of three ex peri* 
ments. 

Tables VI and VIII give the velocity of eight coaches (4076 tons) on a 
plane of 1*177 as equal to 25 48 miles per hour, being the mean of four 
experiments. 

Now, if the resistance were as the volume of the train, we should have 
only half the velocity on 1-177, instead of which ii is actually greater than 
on 1-89. Li this case then, by increasing the volume of the train 8 times 
we have diminished the resistance more than one half, or, in other words^ 
a train of 8 coaches will descend an inclination of 30 feet per mile more 
rapidly than a single coach will run, down an inclination of 60 feet per 
mile. 

This great difference would, by the ordinary modes of calculation, be as- 
cribed to the frontage, which is the sanie in both cases, and, supposing this 
equal to 50 square feet, we have, with the velocity of 25*48 tniles per hour 
a resistance from the atmosphere =50 x 3*25 = 162 5 lbs. Now, the total 
resistance was equal to M77 of the weight, or 12 65 lb. per ton ; and 
40*75 X 12 (55»515-48 lbs. equal to the entire resistance. Deduct from 
lhi5ttb«ffOnliage 162-5 lb8. + (40-75X5—) 203-75 lbs. for (he friction and 
tb«^»*reiaaiQ| 149-23 lbs for the resistance of the air to the other 7 coaches^ 
or 4^S& IK per ton. Now add 5 pounds for tb^ friction, and we have 
Ih. Jii6 p#r ton, for the traction of all except the fir^l coach at a velocity 
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of 25*48 miles per hoar. De Painbour estimated it at 8 lbs. witb an arer- 
age velocity of about 19 miles per hour, and if Mr. Bninal ia correct id 
«^8tating, (C. E. aod A. J. p. 70, vol. 2,) «*The pasaenger train, in descend- 
ing this plane, with the steam shut off the engine, which then causes some 
considerable re8i$tance, frequently acquires a very high velocity, exceeding 
forty miles rather than thirty miles per hour, and requiring the uee of the 
brake,*' then is he fully justified in saying, (p. 70, ibid.) that calculations 
" if judiciously made, would give more correct results, though not nearly 
80 large as the experiments before us ; they would at least be free from 
several very serious sources of error." 

On Dr. Lardner*s hypothesis the resistances ought to be equal in the two 
cases and the diflerence of more than one half cannot be explained, whilst 
with the ordinary modes of calculation, it is easily and satisfilctorily ac- 
counted for. With a large train, the resistance would have been still less, 
at the frontage is constant, besides which, it is possible that part of the re- 
sistance, that is, the *' friction" of the air on the sides of the carriages, may 
not bcrease as the square of the velocity. 

All calculations necessarily suppose an absolute calm, a rare occurrence, 
and in nearly every practical case it would be necessary to determine the 
force and direction of the wind, and make the requisite allowances. This 
would be attended with immense labor, and could hardly lead lo any bene- 
ficial practical result, hence it is not likely to be undertaken by competent 
persons. ' As observed in the previous *' remarks," the subject is more cu- 
rious than useful, or even interesting," and, did the present smteof the pub- 
lic works ofier any thing more substantial to discuss, the writer would con- 
sider himself bound to apologize to the readers of the Journal for filling op 
so many pages with these *' airy nothings." 

New York, March 7, 1840. W. R. C 



eREAT INCOME PROK A RAILWAY. — 20 PER CENT. PER ANNUM. 

We have had placed in our hands, the ** Statement of the Directors rel> 
ative to the Syracuse and Vtica Railroad, to 1st Jan. 1840." 

This road was commenced in 1838 and put in operation, the 3d of July 
1839, at the following outlay of capital. The distance is 53| miles. 
For land damages, 97 1 ,245 42 

For grading, fences and bridges, 822,552 67 

For superstructure, 411,751 92 

} For buildings, coach, engine, wood and water houses, 30,445 65 

For engine and shop tools, snow plough, etc., 1,250 50 

For 18 freight cars. 4,979 93 

For engineering, including preliminary survey*, 35,294 38 

For commissioners' department, and incidental expenses, 36,868 95 



■«•*■ 



914,389 42 



Deduct to ;Aow coat of road, this sum. for iron and sto^k in 
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ekuUd m the above, for repairs on hand, 20,500 



$893,889 42 
The nelt income for the first six months, is as follows. 

The receipt from 3d July 1839 to Ist Jan. 1840 was from 48.488 

through, and 34.053 way passengers. 121,972 55 

Transportation of freight $850. U. S. mail $2,801 08, 2.651 08 

$125,623 63 
The expenses of transportation account, are 

For superintending, collecting and clerk hire, $2,177 38 
For services of engineers, firemen, brakemen, and 

•totions, 5,394 40 

For fuel for locomotivei, 10.525 93 

For oil, 454 22 

For repairs and alteration of engines, 2,308 96 

For repairs of coaches, and oil for do., 1,307 69 

For taxes assessed on road, 1 J77 61 

For incidental to transportation, 1.973 87 

For repairs of roadway, watching track, clearing 

away snow, and sundry work on road, 7,037 06 

For incidental expenses, cattle killed, repairs on de- 
pot in Utica, and fths interest on cost of depot. 1.810 96 

» 34,768 11 

Nett receipts in § months, on outlay of $893,889 $90,855 52 

Note. — " The payments on transportation acconut in Peeember are more 
than the monthly average, from the fact that in this years disbursements 
are included the $emi-annual expenses at CJtica. and nearly all the tax^s fbr 
the year " 

••The locomotive with business trains have travelled 35,139 miles."-* 
This corresponds in a striking manner, with the estimates made by the 
Chevalier de Gerstner. that it costs $1 per mile on an average for the ex* 
penses of the locomotive engine on a well regulated railway. 

J. E. B. 



tRBPOKT OF THE CAMDE!f AND AMBOY RAILROAD COMPANY.-^ANNUAt 
REPORTS OF THE RAILROAD CORPORATIONS IN THE STATE OF MAS- 
SAtCHUSETTS. FOR 1839. 

The perusal of these documents has afiforded a mo^t welcome confirma- 
tion of oar opinion, made up from long continued observation, that railroads 
aflTord the safest and most profitable investment of money in the United 
States. The continued prosperity of complete and well managed roads, 
amid the most fearful commercial distress, affords the best evidence of the 
truth of our statement. Railroads must be made and must be used, and 
the greatest effect that *' hard times'* can have upon them will be a reduc* 
tion of fiure — accompanied by an immense increase of biQsipesa . 



172 Edihrial 

V* It is well known that no public expoiition ef the aflairs of the C«mdtn 
and Amboy railroad, and Delaware and Raritan canal joint company, has 
ever yet been made nntil the present time. The whole line and its numer* 
008 appendages amounting in all to 92^ miles of railroad, is now complete, 
and in successful operation, and the Directors now make a report contain- 
fng a full exposition of all their doings, a description of the work and an 
inventory of all their property. This doctiment likewise contains the 
monthly receipt and expenditure, from the commencement of business on 
the line, and several comparative tables. If we separate the receipt and 
expenses of the canal, it appears that the railroad has averaged a nett profit 
of about 1 1 per cent, since its opening — an interest superior to that yield*' 
ed by any other mode of investment There are many interesting deduc* 
tions to be made from the facts given in this report, the consideration of 
which is reserved for another occasion. Before leaving it however, we may 
remark, that the influence of the present untoward state of affairs, mani* 
fests itself in a remarkable manner. It will be found, that in the last three 
years the receipts have been rather less than in 1886, the period of their 
maximum, while the expenses have greatly diminished since that time, 
and that the neit profit is stil) increasing. 

The Annual Repoi'ts of the Railroad Corporations in Massachusetts, to 
the Legislature of that State, are succinct statements of the condition of 
the roads, and the amount of expense and income, made under oath, and 
therefore are to be considered as excellent authority. Some of the works 
are but just commenced, others are partly finished, while a few have been 
in operation for some time. The following are those which have declared 
dividends. 

Boston and Lowell, - • • • 8 per cent 

Boston and Portland, 6 per cent 

Boston and Providence, - - 8 per cent 

Boston and Worcester, » - - 6J per cent 

Nashua and Lowell - - • 7 per cent 

Taunton Branch, 6 per cent 

Eastern, (incomplete,) - - • • 4J per cent 
It is to be remembered that on several of these works, heavy sums have 
been expended for large portions of the line which are as yet incomplete, 
and yet need bat little further outlay to finish them. The dividend b.there- 
fore on a capital, part of which is not yet productive. 

That such profits should be made upon roads in a portion of a single 
State, when batik, insurance and every other stock has depreciated, is most 
cheering to th^ friends of Internal Improvement and to the public gener- 
ally, h is an evidence that we have abundant resources within ourselves, 
and that we need railroads for their universal difl^usion. It shows, too, 
that what is most necessary, is most profitable; thereby offering a sore in* 

ducemeot to the gradual and universal extension of railroads. 

With such prospects we need not despair. Increase of skill and inge 



unity have aisisted the present condition of affairs, in reducing the expense 
of Iflffaor; and railroad companies have only to conform to the timest by 
reducing their fares, and a corresponding increase of revenue will take 
place. 

It is n gratifying fact that those are not isolated cases ; the reports of all 
well managed railroads throughout the Union, present the same prospect of 
a stendily and safely increasing revenue. 

The time has almost, if not quite arrived, when the subject of Internal 
Improvement is to be separated from its unjust association with the bubbles 
of the day. They have burst, yit it remains sound and strong in the fa- 
vor of all sensible and intelligent men. 

I III 

Acknowledgments — We are indebted to J. JB. Blnowfitld, Esq., for a 
copy of the Report of the Camden and Amboy railroad. — To Jim. M. Ft*- 
itnden. Esq, for the Annual Reports of the Railroad Corporations In the 
Slate of Massachusetts. — To Charles El/el, Esq., for a Report and Plan 
Vlbr a Wire Suspension BriJge, proposed to be constructed across the Mis- 
sissippi river at St. Louis. 

Iron Canal Boats. — The success of this class of boats in England, 
with the arrival of thf Iron Steamboat at New Orleans from Pittsburg, ^of 
a very light draught of wati»r, carryings ffreat cargo,) has lend to the opin- 
ion, that iron canal boats, if used on the Erie canal, would druble its capa- • 
city, and suptrcede the nfcc ssity of the enlnrgf^me nt. We ltu^t that some 
of our enterprising forwarders will try the experiment We are not fully * 
acquainted with the cost of this kind of boats, but have been infoimtd, that 
it will not exref d fifty per cent on the cost of the best Lake bojits. 

In Pennsylvania, with their mixed line of canals and railroads from Phil- 
adelphia ta Pittsburg, they now use iron boats, divided into three parts. 

The iron boat is carried into Market street, Philadelphia, on the return 
of the cats, at the Schuylkill canal they are hooked togtther, forming a 
complete boat, which afterwards passes the Alhgnny lidpe. hy ten inclined 
planes, when they apain take the canal and river, to reach Pittsburg. 

With this complicated system, they compete with us successfully for the 
early spring trade. 

RF.CCIPTS ON THE HARLEM RAILROAD. 

Faro for passengers for Feb. 1840, $4,812 16 

do. do. do. 1839. 92.848 82 



Showing an increase in the last month over the correspond- 
ing month or the previous year ; being equal to sixty-nine 
percent, increase. 91,963 34 

Fare from 1st to 8th March, inclusive. 1840. $1,795 47 

do. do. do. 1839. 867 76 



Showing an increase for the last eight days, over the eorres* 
ponding period of last year, of $937 76 

Equal to llO p«*r cent, increase. 

The total receipts for fare for the year ending on the 1st of March. 1840 
are $102,691 31; while the total expenses are about $80,000; and the 
interest upon the debt of the company is $17,500. 
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Railways. 
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fo 9100,848. This decreased their dividend from 12|^ per cent earned, to 8 
per cent The expenses on the Boston and Worcester has greatly increas- 
ed, while their receipts are nearly the same (?). It appears that the six 
roads completed, have cost $7,099,580, and have yielded to the stockhold- 
ers $589,751, equal to 8^ per cent, nett on the capital expended. If these 
roads were now to be constructed, they could he completed, for full 33 per 
cent less, they would yield an increase of 10 per cent, which would yearly 
increase. On the Camden and Amboy railroad, this is reported to be 1 1 
per cent per annum. With such facts, can there be a want of enterprise 

and capital in the city of New York, to complete a line of Railways from 
this city to Buffalo. J. £. B. 

LE COUNT ON RAILWAYS. 

(Continued from page 158.) 

In the third case, the engine does not ^o down a plane, as above, but 
has to make its own curve through its weight, deflecting the rail. The 
neres:iity then of knowing the laws of deflection is such, that no idea can 
be formed of the effects these important matters will have on the economy 
of railroads; yet we have up to the present day positively no data to go 
upon, which will lead us at all near the truth ; and railways are construe- 
ing, at a cost very little short of seven millfons, without the means having 
been tiken to put such epSHntial points as these out of the pale of doubt and 
oncertainty. which could be done by a few well conducted experiments. 
We know, for example, that in nn iron bar, if / = the half length, x = any 
variable dismnce, y — the correspondine depth, and A = the sine of ihef 
elementary deflection, the sum of the deflections when 



for a parallel bar, and 






ixA 



/ 



a;2 3a; A 



(a^bx)^ 

for a flsh bellied rail, in which latter expression a= the least depth, and 
6= the difference of the depths divided by the half length. 

In some cases, where we have good experiments, the mode by which 
they have been calculated, in order to generalize and render ava'llaDle ihfir 
results, is inaccurate, and the effect may be shown by the following table, 
giving the deflection of the rails, with three tons* weight on the middle of 
them, each column deduced from the same set of e.xperimeiits, differently 
computed, and varying to an enormous de^roe. 



LenKth 
of bear- 
ing in 
incneg. 

33 

42 

45 

67 

60 

69 



a 


b 


e 


d 


e 


/ 


•024 


•0-20 


03 


•02357 


•0272 


•0286 


•037 


•050 


06 


•047 


0538 


.0569 


•041 


•063 


•072 


•056 


•064 


•068 


•064 


122 


•139 


•108 


123 


• 131 


•074 


•150 


•171 


•1335 


153 


•162 


1 -082 


•210 


241 


•188 


•216 


•228 



•072 
111 
•123 
•192 
222 
•246 



•Ob58 
•1707 
204 
•393 
•486 
•684 



Column a gives the deflections at 3 tons, deduced from the experiments 
by the experimenter, except for tht* sixty-inch, which i^ d« rivtd from tb** 
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fifly-seven ineh beanng. Column b gives the deflectiona derifed .flrom tJie 

formula given by the experimenter as the results of the same experiments. 

Column c gives the deflections from this formula* recomputed by anoiher 

person. Column ^ gives the defleciions computed from another foiin; la 

given by the expfriiiicnter. Column t gives the deflections in column J, 

computed by another person. Column/gives the mean of columns c and 

e. which appears to be the best approxini.ition we have. Column ^ ani A 

give the deflections for 9 tons* weight, the firet being derived from column 

a, and the second Irom column / the difference in the longest beuring 69 

inches, being nearly 3 to 1. 

Wuh this lamentable uncertainty in the data for a deduction of such im* 

portance as that of a deflection in the rails causing an engine to be constant* 

ly ascending an inclined plane, there is no hope of arriving ut any com* 

monly accurate results. For instance, \^ we take the bearing of 5 feet ^ 

which Mr. 'Barlow gives, as occasioning the ascent of a plane o\ I in 1875 

the deflection, with three tons' weight, being '064, anJ substitute for '064 

the deflections in columns a to/ successivel}^ we have as follows : 

^ Deflection. Consequent Planes. 

1 in 1621 

1 in 800 

1 in 702 

J in 899 

1 in 791 

I in 741 

In which there is more than two and a half to on«>. difference in the resuhs, 
all of whi«*h are drawn from one set of e.xperiinents, whilst ut the same time 
the probability is, that the planes ought to tu^n out less steep instead of be- 
ing more so. 

From the eflfects which arise in consequence of deflection, it will be well 
worth considering what a 1 vantages are derived from the use of felt under 
the chair. If the rail was perfectly stiff", then, when the engine came over 
a chair, and compressed the felt, it wnulJ afterwards have to go up an in* 
clined plane, througn the rail being depressed at the block it had just pass- 
ed over; and this would continue to lake place till the engine arrived to- 
wards the ne.xt block, when it would depress the rail a?ain in a similar 
wiy. and thus its course would be contiriu.illy up a partially rising plane, 
the assistance do a-n wards being almost insensible. ^ 

But as every rail deflects more or less, the inclination produced by this 
cause acts just exactly in the opposite inantier to th:it which takes place 
thri)U9rn the depnssion and spring of the fflt ; for whilst the wheel, from 
the eflfev't of deflection in the rail, descends du. in g itspass-i^e over the first 
half of the rail, and ascends while going over th»i second half, the effect 
which the compression and springing of the fell his upon it, is to make it 
ascend a plane during its passage of the fix A half, and to descend during . 
the time it is ^ing over the second half The felt acting as a spring, how- 
ever, is exceedingly question ible, although maintained by some persons. 
Its use will be found to consist more in giving a steady seat for the chair 
when the block is composed of hard stone, and offering a defence against 
the grating of the- chair on the block, which will otherwise take place, pro- 
ducing a grinding, a loss of surface, and consequently a looseness, which, 
when once arrived at, rapidly increases. 

From the above observations on tbe eflfects of inclined planes, we may 
see bow desirable it ia to have the blocks and sleepers placed in the most 
accurate manner, as respects uniformity of height For we must recollect 
chat in a three feet rail, a difiereoce of one quaner of an inch in tbe height 



of tWDa4)acent bloGka» or, more prppierly speaking* io thelieiglitoftbe 
basis of two adjacent chairs, coQ^erta that tnree feet of rail into aii iaciiDod 
plane, rising 1 in 144. 

With respect to placing the hlocks diagonally, this is a less stable posi* 
tion ia the line of rails than when they are placed square, for the resistance 
of the ground to the sinking of the block, whether conceived to be similar 
to a collection of aprings acting under the block, or a collection of weights 
acting above it, must in either case be referred to the centre of gravity of 
each half of the block, considering it as moved by the passing weights about 
a line drawn through its middle at right angles to the line of the rails; thai 
is to ajy, in a block two feet square, and one foot thick, there are 12 inches 
in the direction of the rails, 24 inches across ihem, and 12 inches in depth, 
acting on each side the axis of motion when the block is laid square, the 
surface of each half being 288 inchea Now, any uniform cfi^t on these 
288 square inches drawn into the distance of their centre of gravity from 
the axis of motion, gives for the stability of each half 1728. Any uniform 
effect on the 288 inches of a diagonal half block will give a less number ; 
for the distance of the centre of gravity from the axis of motion was ^ 
inches in the square block^but it will be only 5 65682 in the diagonal, be- 
ing l-3d the altitude of the triangle, and hence we have only 1629 16416 
for the stability in the direction of the rails. The diagonal block will coo^ 
sequently have its maximum resistance to sinking at 45^ from the line 
of the rails, or in the position where stability is least r^uired. Circular 
blocks have been proposed in order to get equal resistance in all direction^ 
but the gain would not be equal to the extra expense, and the stability, al* 
though a trifle more than that of the diagonal block in the line of the rails, 
is less than that of the square one ; for the area, as before, being 567 square 

inches, =785398 d^, and d beinsr thp dinmeter, we have d=>/733 386 
=27 081 1, and the radius =13 5405, and as the arc is to the chord, so is | 
radius to the distance of the centre of gravity from the centre, or 3*14159 
X 13 5405 : 27 081 1=9.02703 ; 574678 inches, and 574678 X 288= 1655' 
=07264 for the resistance. 

We have experimented on the two positions of the blocks, and found that 
when placed diagonally, there was rather more resistance to lateral motion 
than when placed square, and they are more conveniently got at to repack 
in the ibrmer position than they are in the latter; but when placed as close 
as they ought to be, in order to form an economical road, the diagonal post* 
tion is inadmissible. 



THE CENTRAL GEORGIA RAILROAD. 

On the first day of Febrnary last, one hundred miles of this road was 
opened for travelling. This is much more than could have been expected, 
and is what untiring labor alone could have accomplished. W^ believe th« 
annals of railroad enterprise in the South afford no parallel to the amoont of 
work which has been done on this road, with so slight means, daring tba 
same period of time. The chief en ginecfr, L. O. Reynolds, Esq., and his 
associates, deserve great praise. Economy has been brought to bear o« 
eve ry point for the perfection of this road, while durability faaa navef been 
lost sight of. As a resident of SavaniKih, whose abode, in: ebud or taosMDe, 
k will be for life. We feel proud of this tiodertakingh-^aft a citizen of Gborv 

S' , we feel doubly proud, that in the tefth of all croaking, at Ic»t, one 
aaral AiBsemUy of the State, lent itj^aid to tli f^rcjeeiton. ftH. mtb sor« 
r;ew we say ii wa feel also bamiiifltedi»N.miy, ashamed. ihstth^Ellaiit two or 
threi^Iiegislatijres of Gtedrgrs Itemed ^ ha'-e low t^enr ^'eKta^^'frf^ tfcne \if» 
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b«ral-^bat patriotic feeling that should ever actoate them. Tea — thrjr vp^ 
peared t<y have forgotten that Georgia had a seaport — that Savannah existed* 
that the flourishing city of Macon and her wealthy merchants, annually 
bought and sold thousands of bales of our great staple, which for a long 
season of the year, are piled up for transportation, to the only real outlet for 
exports — Savannah. What! sure4y they should remember that no State ^ 
in this Union hos ever risen in the scale of prosperity, without the assist- 
ance of a liberal administration of the public revenue. We would wish t6 
be understood as being opposed to every schenoe for internal improvement, 
that cannot be proved to the understanding of the most humble capacity, as 
deserving of support from the public coffers — therefore, the Central Rail- 
road, one hundred miles of which have been completed and which already 
pays a dividend to i's stockholders, has our hearty support. It is emphatt* 
eaily » work of public utility, and must enrich our people. It can m no P 

event be stayed ; and we hope, for the credii of our Slate, that no man call- 
ing himself a Georgian, will be found to throw a pebble in the way, even 
though his utmost endeavor can never stop its triumphal progress. Onward 
it must and will go ; then let all, with heart and hand, bid it God speed. 

The freight of cotton is now quoted, as worth $4,50 per bol«% to be con- 
veyed from Macon to this city, by water. This fact alone is worth a thou- 
sand arguments. The planters who send their cotton to the Mncon market 
—the merchants who purchnse it — ^and all concerned, except the boat own- 
ers (and it is doubtful whf ther they should be excepted}— all feel this 
heavy tfix, consequent on a low river. It is for them, then, to lend a help- 
ing hand to the Central railroad, that it may be aided at the next session of | 
the legislature — that justice, though tardy, may eomc at last — Savannah 
TelUgraph. 



XXFERIHENTS ON THE POWER OF MEN. BY JOSHUA FTBLD, T. F. INST. 

C fi». F. K. 8. 

In this paper are recorded the results of some experiments made to as- 
certain the working power of men with winches, as applied to cranes. The 
experiments were undertaken with a view of asc^ruiining the effect men 
can produce working at machines or cranes for short periods, as compared 
^ith the effect which they produce working continuously. 

The apparatus, a crane of rough construction in ordinary use, and not 
prepared in any manner for the experiment?, consisted of two wheels of 9!^ 
and 41 cogs, and two pinions of 1 1 and 10 cogs ; the diameter of the bar- 
rel, measuring to the centre of the chain, was 11} inched and the diame- 
ter of the handle 36 inches. The ratio of the weight to the power on this^ 
combination is 105 to 1. 

The weight was raised in all cases through 16^ foet, and so propor- 
tioned in the different experiments as to give a resistance against the 
hands of the men of 10, 15, 'iO, 25, 30 and 35 lbs. pZus the friction of the 
apparatus. 

The resistance occasioned by the friction of the apparatus is a constant 
element in all machines, and of much the same amount in most crant^, 
and my object being to obtain some praeticltl results on the power of men 
in raiting weights on a njtiem of machinery, I did not think it necessary 
to make^ny experiment for ascertaining the amount of this resistance in 
the pre»nt instance. 

In the following table I have aet down the statical resistance at the kao- 

* die, the weight raiaed in each experiment, the time in which the weight 

wet raited, and the remarks which' were inade at the time with respect to 

the men. A column also expressing the power or efl*ect by the number of 
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^ottfids Ttbed one foot high in ooe mioate is addod. It will bt oeceflsary 
to add a few words respeciiiig the construction of this column. 

In order to compare these ezperimeou with each other, these reautts must 
be reduced to a common standard of comparison, and it is very convenieiit 
4o express the resulta of such experiments by the pounds raised one foot 
high in one minute, this being the method of estimating horses' power.— 
The number is in each case obtained in the following manner. I will take 
the first experiment. 

Here 1050 lbs. was raised 16^ feet high in 90"; this is equivalent to 
<1050x 16 5=) 17325 lbs. raisid one foot high in 90'', which is equivalent 
to ( 17325-r 1 '5==) II 550 lbs. raised one foot high in one minute. In this 
cAse then 

the man's power=: 11550. 

The same calculations being pursued in the other. cases, give the num* 
bers constituting the last column of the following table. 



No of 
exper- 
iinent. 

I 

II 

III 

IV 
V 

VI 

VJI 

VIII 

IX 

X 

XI 



Statical 

resist 

ince at 

bandia. 




10 
15 
20 
25 
30 

35 



1050 
1575 
2100 
2625 
3150 



Time 

in 

seconds. 



90 
135 
120 
150 
150 



Time 
in 
minuses. 



RiMAixa. 



3675 132 



150 

170 

180 

243 
35 



1-5 

2-25 

2 

2-5 

25 

22 

2-5 
2-83 
3 
405 



Easily by a stout Englishman 
Tolerably easily by the same man 
Not easily by a sturdy Irishman 
With difficulty by a stout Eng'man 
With difficulty by a London man 
With the utmost difficulty by a ) 

tall Irishman ) 
do. by a London mm) same ) 
as Experiment V. ) 
With extreme labor by tal 1 Iriahm'n 
With very great exertion by a ^ 
sturdy Irishman sameas Ex. Ill ^ 
With utmost exertion by Welshman 
Given up this time bynn lrishm*o 



Man's 

power. 



11550 
11505 
17325 
17329 
:H)790 

27562 

24255 
21427 
20212 
15134 



We may consider Experiment IV as giving a near approximation to 
the maximum power of a man for two minutes and a half; for in all the 
succeeding experiments the man was so exhausted as to be unable to let 
down the weight The greatest efiect produced was that in Experiment 
VI. This, when the friction of the machine is taken into the account, ^s 
fully equal to a horses* power, or 33,000 lbs. raised one foot high in one 
minute. Thus, it appears, that a very powerful man, exerting himself to 
the utmost for two minutes, comes uptotne constant power of a horse, that 
is, the power which a horse can exert for eight hours per day. 

Lambeih.May, 1826« Josutta Field. 

Trans. Inst. C. E, 



■ORAWK AND HUDSON RAILROAD RECEIPT FOR 1839. 

Beceipts from passengers, 81 16,664 26 

do freight and U. S. mail. ($4688,) 33,848 82 



do 



$150,513 08 
Expenditures, for horse, locomotive and steam stationary 
power, including incidental expenses, (exclusive of $7000 
interest on loan of $100,000 borrowed,) 68,055 27 

Equal to near 7| par cent on $l,100,000,-<-eost of the road, $81,457 81 
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This company \b at last earninj^^o income on the cxtrnvagani disborte- 
ments for its cost, which exceeds $70,000 per mile, over a sand plain, being 
three times what this road would now cost, as stationary power can be dis- 
pensed with— contemplated by the company. It was an erperinenial raW- 
foad. This with others, by which our citizens have sufft- red, has given 
them prejudice against railways. 

This road now requires the combination of three powers, (over the short 
distance of 16 7-8 miles) to wit : horse, stationary and locomotiv^yet, 
Singular to relate, a report from the Canal Board of 1835. gravely impos- 
ed on the public, the assertion (on the comparison ihty made of tailvays 
with canali) that the actual cost of transporting a ton of goods, per mile, 
on a railway, was three and a half cents ; and in proof, instanced the Mo- 
hawk and Hudson railway, without telling us that it costs more to operate 
oh this short road, than it does on the Utica and Schenectady railroad, of 
nearly ^le timos its length where steam power alone is used. 

The errors of this report have retarded railroads in this State, and rais- 
ed prejudices against them, that we trust will be done a%vay with by the 
present Canal Board. This report carried the Black river and Gennes- 
see canals, where railroads wbould even now be built, if the public inter- 
est had been cousnlted. 

When we have facts daily presented to us, of the enormous loads drawn 
by the locomotive engines since its improvement, it is high time for tho 
present legislature to call on the Canal Board, and their new engineers, to 
institute inquiries, into tk$ relative merits of railways and canals, to do 
away with the impressions produced by past legislation. These errors de- 
rived from the reporu of Charles F. Mercer, Esq., in Congress, and those 
presented to the public by our State engineers. Both parties adopted the 
Arguments and errors of the English Canal engineers, opposed to rait 
ways, on the commencement of railroads — then supposed (in error) to in- 
jure and interfere with the canal investments, when the reverse has proved 
CO be the fact, as the price of English stocks show. 

We notice that the Camden and Amboy railroad carried over their road 
the last week 5000 barrels of flour, at 25 cents per barrel, from Philadel- 
phia to this city, and are now contracting for large quantities at this rate^ 
We have no doubt, and assert, that with suitable arrangements, they could 
carry freight to profit at 15 cents per barrel. From Wheeling on the 
Ohio, they are now sending flour via Pittsburg, over the Alleghany, by 
railways, at ii 75 per barrel. With facts of this kind, and the refusal, so 
fiir, to permit railways to carry freight on the lines of railroads parallel to 
to the Erie oanal, [during the tohoie year,] it is no object to go to the ex- 
pense for the winter, subject to pay to the State treasury, the same tolls as 
if carried on the Erie canal, it is time for us to ask. if the present legisla- 
ture can justify themselves to their constituents, by expending 940,000,000 
on the enlargement of the Erie canal, while they refuse all aid to private 
enterprize in constructing railways. They reverse — the order ol the day 
has been, to make enterprize tributary, to pay the interest on a work, that 
if behind the intelligence of the age. 

Our friends of the west, and on the line of the Erie canal, will agree with 
us in this position, if they will examine the question with candor. Let en- 
gineers who are not wedded to canals examine the subject, and we venture 
to assert they will give it as their opinion, that a line of railvi'ay from Dun- 
kirk and BuflTalo to the Hudson, will supercede the necessity of any en* 
largement of the Erie canal for the present century. That, if cleared out 
$0 four ibet, with doable locks to Montezuma, it will be all the public will 



require for cheap transportation and competition, with reduced rates of 

Improved Locomotive. — On Saturday last, we had the pleasure, in 
company with several scientific gentlennen of this place, of witnessing a new 
and improved locomotive engine, in full operation. The advantages deri* 
ved from the improvement on tliis engine, are no doubt very important, 
and we have no hesitancy in predicting, that when once fully and practi- 
cally developed, will be generally adapted not only to stationary, but to lo- 
comotive engines on our public roads. One essential improvement in the 
construction of this engine, is the saving of steam, which requires but one 
half the quantity and maintains the same power as that of an ordinary en- 
gine. We were particularly pleased with the neat and elegant finish of 
the engine, and certainly dors much credit to the mechanical geniu^ of the 
projector and builder. Col Henry High, of this borough. We understand 
that a patent right has been secured, and that a thorough trial of its advant- 
ages will shortly be made on the Columbia railroad. — Reading Democratic 
Press. 



Tunnel through the Alps. — M. V-anino Volta, the engineer of Co- 
mo, who, in conjunction with M. Bruschetti, of Milan, obtained in 1837, 
from the Austrian government, a privilege of fifty years for the construc- 
tion of a railroad between Milan and Como, is now negotiating with the 
Swiss Cantons of Grisons and St. Gall, an enterprise which would vie in 
magnitude with the Thames Tunnel, viz., the piercing through ihe Grisons 
Alps. Impressed with the importance of the passage of the Splugen, and, 
at the same time, with the various obstacles which it presents, he thinks it 
possible to pierce through that mountain, and rstablish in the passage thus 
efiected, a railroad, the northern portion of which would end, either at Wal- 
Icnstadt, or even at Schomerkcn, on the Lake of Zurich, and the southern 
should be connected with the Como and Milan Railroad. M. Volta, reck- 
oning that thirty 3'ears will be required to execute the works, demands an 
exclusive privilege of a hundred years, with liberty lo establish companies, 
in order to procure funds, or to transfer privilege to other parties. 



OF THE APPLICATION OF STEAM AS A MOVING POWER. CONSIDERED 
XSPECIALLV WITH REFERENCE TO THE ECONOMY OF ATMOSPHERIC 
AND HIGH PRESSURE STEAM. BY GEORGE HOLWORTHY PALMER, M. 
INST. C. E. 

Ahhough the question relative to the comparative power of the Cornish 
and other engines has engaged the attention of this Institution, (and doubt- 
less that of every practical engineer,) still no conclusion has been arrived 
at satisfactorily explaining upon what principle, the duty of the former en- 

! fines so far outstrips the oest reported duty of the Watt engine. The dif- 
erence is truly astoundinjr, for it is officially asserted that the average duty 
of ten or twelve of the Cornish engines amounted to 70,000^000 lbs* of 
water raised one foot high by the expenditure of one bushel of coals ; and 
in some instances, a result has been brought out so high as 100,000,000 
lbs, and even 120.000,000 lbs. by the like expenditure of fuel. Even the 
70.000,000 lbs. duty appears to me to be so wide of the mark, as compared 
with the best stated result of the Watt engine, (viz., 28,000,000 lbs.,) and 
the maximum effective power hitherto generally obtained by the consump- 
tion of one bushel of coals, that I am induced to address the Institution on 
the subject ; and although the statement I herewith submit for considera- 
tion only furnishes presumptive evidence, that the statements of our Com, 
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tsh fri^ds iovoWe some error, the proof is in ny mind so poYverfully con- 
ciusire« that aothin^ short of the actual admensurement or weighing of the 
\rater. Sluing the altiiuiesuch water is raist^, together with the weight of 
fuel consumed, will induce me to believe oiht^iwise than that the data on 
which the calculations have been based are in some respects erronc-ous. — 
Such is my conviction, on the evidence at present before me, and which I 
trust will on perusil clear me from the imputation of egotism. 

I care not whether the steam applied as a motive pouer be what is 
termed atmospheric, or high pressure; whether it be worked expansively 
or otherwise ; whether condensed in a vacuum or blown into the atmosphere 
-—whether the engine be of the description technically denominated smgle, 
double or atmospheric ; or in fact whether the steam be applied to any other 
description of apparatus, human ingenuity and wisdom may devise, even 
in the absense of all friction ; in short, if all the moving parts of the en* 
gine were in equilibrio, and capable of being put intu motion by the least 
appreciable amount of power; and neither the stf^Am nor water meets 
with resistance in its passage through vafves, cocks, pipes, &<:., and the 
steam undergoes no chans^e of density, elasticity, or temperature from the 
instant it is generated till it has performed its intended duty ; supposing 
these physical impossibilities could be accomplished, I conceive that 70,* 
000,000 lbs. of water cannot be raised one foot high, by the consumption 
of one bushel of the best Newcastle coals, weighing 84 lbs., unless more 
than one cubic foot of water of 40^ F. can be converted into atmospheric, 
or high pressure steam, by the consumption of 7 lbs. of fuel. 

From the discoveries of the illustrious Italiam Philosopher Torricelli 
we are all aware that the maximum pressure, or elasticity of the atmos* 
phere, at the level of the sea, does not exceed a column of mercury 31 
inches high, or that of water 35^ fen in altitude, which amounts to about 
15 lbs. pressure upon every superficial inch of the earth's surface. 

We know that one voltime of distilled water will, when converted into 
atmospheric steam, (barometrical pressure 30 inches,) fill a space 1694 
times greater than when in its liquid state, (temperature 40° F.,) supposing 
such steam is kept at the precise temperature and elasticity at which it was 
generated. We know also that the said steam, when reduced to its origin- 
al temperature, (the atmospheric pressure being unchanoed.) will assume 
instanter its oriunnal state and bulk, or occupy tVvt^^ ^^ ^^^ cubic space 
which it occupied when in its^nseous form. 

We have evidence also (founded on the most accurate experiments, and 
which are not likely to be surpass'^d by the decomposition of coal in the 
furnaces of steam engine boilers, with all the "jacketing" that may be ap- 
plied, in order to avoid the loss of caloric by radiation from the boiler, cyl* 
inder, dbc.) that seven pounds of good bituminous coal is required (when 
the combustion of its inflammable matter is nearly perfected, when no ex- 
cess of, or undecomposed atmospheric air escapes through the ignited fuel, 
and when the least quantity of radient caloric escapes from the steam gen- 
erated) to convert one cubic foot, or 62^ lbs. avoirdupois, of distilled water 
from 40^ F. to atmospheric steam, at an elasticity corresponding with a 
barometrical pressure of 30 inches. 

From the aforesaid data I will ghow that nature cannot herself produce 
a result (in the absence of all friction as before premised) amounting to 
one half of what \$ stated to be the duty of some of the Cornish engines, 
If the authorities referred to can be relied on. 

If, therefore, one cubic foot of water is convertible into atmospheric steam 
by the caloric evolved by the combustion of 7 lbs. of coal, 12 cubic feet of 
vratcr would require, under like circumstances, 84 lbs., or one bushel of 
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coals. Now 12 cubic feet multipH^ into 1694 cubic feet or roiumes givft 
20«328 cubic feet of steam, which amount leprc tents the precise quantity 
of water which woald occbpy its place when such steam is reductu to the 
temperature of 40® F., and which wc will suppose would rise 35 feet high 
which we are aware exceeds not only the average, but the maximum bar- 
ometrical column. It therefore only remains to niu tiply the aforesaid 20,- 
328 cubic feet into 62^ pounds, and thut product by the assumed altitude 
the water is raised in a vacuum, viz , 35 feet when we (hall have the max- 
imum effect nature is capable of accomplishing, viz., 1,270,500 lbs. of wa- 
ter raised 35 feet high, or 44,467,500 lbs. one loot high, with one busbel of 
the best Newcastle coal. 

Having shown the maximum effect that can be accomplished by the ap- 
plication of the atmospheric steam, generated by a given quarrtity of fut-1, 
my next object will be to demonstrate that high pressure steam, when op- 
plied expansively, cannot produce so great an efft-ct as atmcsf heric (team, 
thereby meaning to infer that no high pressure engine can perform the 
same amount of duty a^ a condensing engine, both consum ng iqual quan* 
titiesof fuel. This is my deliberate opinion, founded on theontical and 
practical experience, and which coincides with ihe opinion of nlmrst every 
practii-al encfineer whom [ have consulted on this important subject. EiU 
what says the authority before refered to? — for in this as well as in the 
former Question, just discussed, ray arguments shall be drawn from the ea- 
>tablishea laws of nature. 

1st. That the sum of sensible and latent heat in .^team is a constant quan- 
tilv, viz., about 1172® F. 

2ndly. That all matter, (steam, of course, includtxJ,) whether sold, li- 
quid, or gaseous, from the most dense and refiactory to the least pondt Ta- 
ble, evolves caloric on comprf ssicn. or increase of specific gravity, and ab- 
sorbs caloric on dilatation, or when its specific gravity is dimini>hpd. 

3rdly. To convert equal quantities of water of any assignable tempera- 
ture, and under like pressure into stfam of given temperature and elastici- 
ty, requires equal weights of fuel to bo expended ; but, although equal 
weights of water must absorb equal increments of caloric whi n atmos- 
pheric steam is generated, it does not follow that all the caloiic absorbed in 
high pressure sti»am is exclusively supplied by the fuel expended. The 
law maintained is simply this, that the same causes produce the same ef- 
fects. 

4th]y. That steam of two, three, or more atmnspheres elasticity, is not 
composed of two three, or the like number of volumes of water contained 
in an equal volume of atmospheric steam, when generated under the same 
barometrical pressure, but contains proportionably less water as the pres- 
sure under which the steam is generated increases. 

In proof of the foregoing theorems, I b^'g to adduce the following ex- 
periments and observations. 

1st If steam he blown through and condensed in a given weight of wa- 
ter of any previously determineS temperature, until the said water arrives 
at, say. 212® F., the quantity or weight of water added by such condensa- 
tion will be precisely the same, whetner the steam -employed be of atmos- 
pheric, double, treble, or more elasl city, thereby estaljishing the extraordi- 
nary fact, that all sensible caloric, exceeding 212° F.. positively goes for 
nothing, it having become latent by dilatation. In this experiment, it ia 
necessary to observe, that the steam condensed has lost no caloric by radia- 
tion till after such steam was converted into vapor, and theefl^ect sought had 
l^en produceik How then a saving of fuel can arise by the use of high 
prtessure steam worked expansively is to me an evident paradox, unless by 
some power utterly beyond mj^ comprehension ; the sensible caloric can 
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be prereoted from (becoming latent by dilatation, which, I need scarcely add, 
no^.power can accomplish. 

Ag^aio, ^nerate steam in a suitable appanuus at, say 500^ F., and per- 
mit a jet of sacb steam to blow upon the bulb of a thermometer without the 
boiler; it will be observed, that the steam impinging thereon, registers a 
temperature below blood heat, (98^ F. \) reniove the lamp that kept uptha 
aforesaid temperature of 500^, and let the jet of steam continue to play 
upon the bulb of the said thermometer till it ceases to blow from the boiler 
at which instant of time the thermon^er within and without the boiler wiU 
indicate the same temperature, riz., 212^ F. In this experiment, it is oe 
more remarkable than true, that while the steam in the boiler is descend- 
ing from 500^ to 212^, that the steam blowing into the atmosphere is in- 
creasing in its temperature from 98^ to 212^. Here then we have 402^ 
of sensible caloric becoming latent by dilatation, thereby increasing ibm 
amount of latent heat in the steam of 500° from 672^ to 960^. the quantity 
due to atmospheric steam ; while in the ^am of 980 there is 1074^ of la*^ 
tent heat. As atmospheric steam can be applied without converting sensi* 
ble into latent caloric and as the sensible caloric therein contained is of a 
maximum effective quantity, it follows that its application as a moving pow- 
er, must, under every possible application, be more economical than high 
pressure steam worked expansively, on a comparison of the fuel expended 
in the two cases. 

It remains to be explained why steam of 500^ temperature, and of an 
elasticity equal to 44 atmospheres over and above the atmospheric pressare, 
denotes, when blown into the atmosphere, a temperature of 114^ below 
that of atmospheric steam. 

In one measure of stt>am of 45 atmospheres elasticity and of 500^ tem- 
perature, there is considerably less water than is contained in atmospheric 
steam of 45 times its volume or cubic contents, consequently such steam, 
when expanded under atmospheric pressure, necessarily converts a greater 
portion of sensible into latent heat, than if the steam thus expandnl bad 
contained the quantity of water due to forty five measures or Tolumes of 
steam generated unier a barometrical pressure of 30 inches. Another 
portbn of the sensible caloric lost or become latent, is due to the steam ex- 
panding beyond what its density and temperature would assign under at- 
mospheric pressure; this result of the compressed atoms flying toofar asun- 
der is similar to that in which a spring of certain elasticity, when suddenly 
let go, recoils beyond its true position, being carried thither, by reason of 
the momentum acquired and due to its weight, elasticity and velocity; so 
great indeed is the effect produced by the two causes assisrned, that steam 
of 45 atmospheres elasticity passes instantly, (when expanded under atmos- 
pheric pressure,) from the gaseous to the liquid form. 

The second theorem admits of innumerable proofs, but a few examples 
will suffice to establish the fact, that change of specific gravity cannot pos- 
sibly be effected without caloric being either given out or taken up ; that 
is, either latent heat becoming sensible by diminution, or sensible heat be- 
coming latent by increase of volume. Compress permanent gaseous mat- 
ter, and in proportion to its increase of speitific gravity will sensible calor- 
ic be evolved, let'thid gas cool down to the temperature of the apartment, 
and let the compressed eras suddenly expand to atmospheric elasticity, when 
the sensible caloric before evolved by compression will be instantly re-ab- 
sorbed and become latent, thereby producing a diminution of temperature 
even sufficient to freeze water. This was a common experiment at th# 
Portable Gas Works in thia metropolis. In tha Philoaopbical Tinder Box 
we can generate with a smart stroke of the hand, sufficient sensible catom 
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from compressed utmosphenc air to ignite Dutch tiuder. Liquids as well 
MM gaseous matter will|byjincrease of their specific gravity abo give oat sensi* 
bte caloric, as is \¥itnesaftd by the admixture of about four measures of dia* 
tilled water with one of coucentrated sulphuric acid, when the compound 
will, in a few seconds, exceed the temperature of boiling water. The very 
familiar experiment of slacking concrete caustic lime by the application of 
water, and the caloric thereby evolved, is the necessary consequence of 
the water assumiiig the solid state. Solids also, as well as liquids and 
gaseous matter, are governed by the same law, for an expert smith will, bjr 
t few blows of a hammer upon a malleable piece of wrought iron, elicit 
sufficient sensible caloric to make it red hot, so as to explode gunpowder 
therewith. The caloric evolved is exclusively the result of the metal*s in- 
crease of specific gravity by striking the iron at right angles, by which 
operation the cohesion of the atoms of metal are so destroyed by separation 
as to require welding before the experiment can be successfully repeated \ 
not that the fractured iron receives a new supply of sensible caloric in t 
latent state by being heated in the fire, as has been asserted, but by reason 
of the shattered particles of metal being rendered in a fit state to receive the 
blows of the hammer without flying to pieces, which would be the case, 
bi^t for the fact of the fractured metal being again united by the process of 
Welding. Each atom of metal actually contains sufficient caloric in a la* 
tent state (when liberated by percussion or any other mode of concentrat- 
ing the particles of metal) to destroy the metars identity by converting it 
into a perfect oxide as is witnessed by the combustion of the particles of iron 
or steel abraded bv the flint, in the act of striking a light, as it is termed. 
The late Mr. Wedgewood, to his astonishment, elicited caloric by the fric- 
tion of two incombu.^tible substances, viz., glass and stone ; but he seems 
to have had no idea that this phenomenon was the result of compression 
or increase of specific gravity by the friction and abrasion «of the matter 
thus acted upon. Of the latter case, we have the most striking proof in 
the following experiment, viz,, that a cast iron bomb, when filled with wa- 
ter and subjected to an intense frigorific operation, does not assume the 
solid state (ice) till the cast iron shell is ruptured by the combined efibrts 
of the melal contracting, and the water (in the aggregate) expanding, there- 
by overcoming the cohesion of the metal, when the shell bursts, and the 
water instantly becomes solid ; at that iustant caloric is evolved ; and to 
show the beautiful harmonious working of nature in the chain of cause 
and eflfect, no evolution of caloric takes place till the water is frozen, there- 
by showing that a concentration of matter has taken place. The fact of 
water, in a concrete form, floating on water of the same temperature, fs 
cited by philosophers as one of the exceptions to the general law — namely, 
that caloric is evolved with a diminution instead of an increase of specidc 
gravity founded on the abstract fact, that ice, (and I may add, saline solutions) 
at the |instant of cry5tallizin.fi: swim instead of sink. The cause of which 
phenomena should be sought for in the innumerable cells or spaces charged 
with air; or, in the buoyancy of those cells or air vessels in the aggregate 
more than compensating for the incrense of specific gravity the water un- 
dergoes by congelation, thereby producing the paradox in question, viz., an 
evolution of caloric, and v^t an apparent loss of specific gravity, jodging. 
from the abstract fact of tbe ice twimmitig upon n-ater of the like temper: 
ature. Wetheiefore learn the fact, that the water at the instant it assumes 
the solid form both comracta and expands ; by tbe>f(^rnH'r, ca loric is evolved. 
ipynd by the latter, (pot in each atom, but in tb^^grtgate.) it floats upon 
vratar of its 0W9 b^Qperatura, not becanva tb^jc^ is {pecifcalhr lighter 
ihan.'^tke water, >ui ^y reasoft ^f air cells or* vacliiti« s before referred to. 
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The experioMot of Perkins, whereby a coft malleable wrought iron plate^ 
rerolviog at bq immense velocity, not only cuts its way into a file applied 
thereto, bat elicits each a cornscated blaze by the combustion of the steel 
and iron abraded, as to astonish even the scientific beholder, furnishes evi- 
dence of the result of the compound operation of friction, and consequent 
increase of specific gravity of tne metals abraded. Not the least apparent- 
ly astonishing part of this performance is, that of the hard steel file being 
cut by the comparatively soft malleable iron plate ; but all astonishment 
will, no doubt, cease on remembering that the density or hardness of the 
file as compared with that of the revolving plate, i^ in a much less ratio 
than the area or the rubbing part of the latter, as compared to the area of 
that part of the file coming in contact or rubbed therewith. For example, 
the file is probably not twice as bard as the revolving plate, whereas the 
grinding surface of the latter probably exceeds the area of the file ground, 
one hundred times ; hence the wear of the file is inevitable. I cannot 
doubt but that the particles of wrought iron abraded and excited into com- 
bustion, greatly exceed in number the atoms of sieel. This is not discov* 
able on superficial observation by reason of the great diameter and inreas- 
ed surface of the revolving plate, viewed in connection with the sorfiice or 
quantity of the file detached in the operation. 

That a soft elastic substance will wear away more dense and inelastic 
matter, is verified by the well known foct that the cuticle or scarf skin of 
the hand wears away both cast and wrought metal hand rails; and what 
appears still more astonishing, but is nevertheless well authenticated, is that 
M the marble steps leading to some favorite saint, having been worn quite | 

hollow by the friction of the naked feet and knees of pious devotees. 

The third theorem partakes of positive and negative qualities, for each 
abstractedly considered neutralizes the other ; in fact, the question admits 
of no other than a fiilse solution, unless the intermediate cause and efifects, 
dilatation and the sensible caloric thereby becoming btent, form compon- 
ents of the question, viz., that high pressure steam, when applied expan- 
sively, as a motive power, is less economical than atmospheric steam when 
not permitted to expand till the piston has completed its stroke. There 
certainly appears, at first view, somethins: very peculiar about highlv elas- 
tic steam when expansively applied, for the fuel saved is positively just so 
much fuel lost ; paradoxical as it may appear, it is really no paradox, but 
is in strict accordance with the working of nature's laws; and I sincerely ^ 

wish that all other supposed paradoxes could be as readily cleared up. 

In practice, we observe that every additional atmosphere's elasticity steam 
is generated at, the time is shorter than was occupied in generating the 
previous atmosphere ; even when equal quantities of combustible matter 
are decomposed, or equal increments of caloric are evolved in equal peri- 
ods of time; in this case the savin? of fuel accruing will be in the exact 
ratio to the time saved, and is exclusively the result of steam of a given 
number of atmospheres elasticity containing less water than is contained 
in the same number of volumes of atmospheric steam, the inevitable con- 
sequence of latent beat being evolved in a sensible state as the steam's den- 
sity increases ; which caloric, of course, increases the steam's elasticity, and 
is therefore the precise measure or amount of fuel saved in generating high- 
ly elastic steam, but is unfortunately lost when such steam (as will be here- 
inafter shown.^ is applied expansively. Atipospheric steam registers a 
temperature or 212^, steam of ten atmospheres elasticity of 858^, twenty 
of <18^ thirty of 457^ forty of 486^ and that of fifty atinospheres elasti- 
dty a temperatnre of 510^. Bert then the ananticy of sensible calorie ift 
ei^atom <tf fifsm ^.tVP Mnpctattite pro^ees H powet S&fiadittjf grt^ 
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err than that of stMm in eqailibrio with the wtmoBphmt, which wheo con* 
deoted in order to gain tho atmospheric effect, is only one-fiftieth part of 
the power of steam at 510^ temperature, although it is barely 2^ times less 
temperature than atmospheric steam. Here then is evidence of the saving 
of fuel, or what is the same thing, demonstration of an immense increase 
of power obtained by the expenditure of a given quantity of fuel ; but what 
it amounts to in practice may readily be inferred from what hat previously 
been advanced relative to the change of specific gravity. If (ess fuel is 
eipended lo generate steam of every successive atmospheres elasticity**— 
f which every accurate experimenter knows to be the fact,) it necessarily 
wllows that every succeeain^ atmosphere generated, codtaint a leu quan* 
tity of water than the precedmg atmosphere or volume. 

1st Because equal quantitief^of caloric are required to convert equal 
quantities of water into steam, supposing th« steam generated to be atmos- 
pheric 

2ndly. Because the steam cannot increase in its specific gravity and 
elastic force, without converting a portion of sensible into latent caloric* 
end this is the intermediate cause and effect that is lost sight of; and 

8dly. Because the latent caloric becoming sensible, necessarily gives an 
increased elasticity to the steam through which it is diffused, and the in^* 
crease of elasticity thereby produced is (as before stated) the precise amount 
of fuel, or caloric, saved in generating high preesure steam as compared 
with the generation of a like volume of atmoepheric steam. 

It must be particularly borne in mind, that the fuel saved refers only to 
the steam's generation (as before stated,) for it is one thing to generate Ingh 
pressure steam, and another to apply expansively the said steam as a motive 

Eower; unless the opponents to the doctrine are prepared to prove that 
igh pressure steam, by dilatatiou or diminution of specific gravity, does 
not convert sensible into latent caloric ; or that they are further prepared 
to demonstrate, (upon Mr. Woolfs erroneous principle,) that the second 
dose of sensible caloric gives an elastic force to the expanded steam, (when 
maintained at the temperature such steam was generated at,) equal to the 
atmospheric pressure. 

Steam at or above 212^ temperature is as much a permanent gas as at- 
mospheric air, unless it be subjected to a pressure exceeding its own elastic 
ibrce and the trmperatore due to such elasticity; in which case it would be 
converted into the liquid state. Again, steam is known to be governed by 
the same law as permanent gases, (relating to the law of elastity,) when 
dosed with caloric, over and above the temperature at which it was evolved. 
It therefore remains to show, (if not already proved,) that the quantity of 
sensible caloric lost by working high pressure steam expansively, can 
never be compensated for by saturating snch steam with a second dose of 
caloric. 



Philadelphia and Columbia Railroad. — Collecior^s ofiiet, Philttdelphia. 
Feb. 2B$h, 1840. — ^The following shows the Collection at this office: 

Railway. M. Power. Total. 
Amount as per last report, 14,674 74^ 15,086 84| 29,660 69 

Do. week ending Feb. 27, 746 82 925 01 1,67163 

Whole amt since Oct 81, 1839, •15,821 56^ 16,010 85^ 31,332 42 

A. B. CumiiHos, Collector. 



RttUroad Reeripis.-^Th^ incomef rom passengers alone on the Syracnse 
ihd Uticii railroad, from July 9d to NoTember 80th, five months, waii 
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•l 15401. The cost of tbe rotd was §91 1.959* 19 that it yielded abott 
^gbt per cent upon the coat of conatraction, or about nineteei^ per eeot 

Sir aonurm Tfae Sjrracuse and Utica*railroad ia parallel with the great 
rie canal, and being owned by a company, ia prohibited from carrying 
freight except when the canal ia closed. 

BIGBTH AMNVAL RBFORT OF THK B08T0N AND L0WU.L EAILR0A9 
CORPORATION. 

To ike Honorable the Legiilaiure of the Comwionwealth of Moisaehutetts : 
The directors of the Boston and Lowell railroad Corporation, do hereby 
make their eighth annual report of their acta and doinga, receipts and ex- 
penditures, under their act of incorporation. 

The total amount of capital paid in, is $1,650,000 00 

Tbe amount expended during the paat year, excloaive of 
amount spent and charged to the cost of the road, ia 

For repaira on the road, includiog repaira on bridgea and 
aome improvement in drainage, 18,843 09 

For repaira on engines and cars, 16,384 54 

For fuel, oil, aalariea, wagea, and all other miscellaneous 
expenses, 56,923 81 

t92.151 44 

The amount received during the past 3rear, ia 

For transporting passengers between Boston and Lowell, 1 19,923 30 
•• " merchandize, and U. 8. wail, 101,745 55 

'* *' passengers for the Boston and and Port- 

land railroad corporation over our road, 15,1 14 15 
** ** merchandize for the Boston and Port- 

land railroad corporation over our road, 4,436 04 

•241,219 94 
The amount divided during the paat year, la $126,000, being two divi- 
dends of four per cent each, one on a capital of 1,500,000, the other on a 
capital of $1,650,000. 

Since the laat annual report, there haa been expended towards tbe com- 
pletion of the road, depots, and appurtenances, $32,812 71 

Whole amount expended on the cost of the road and ap- 
purtenances at the time of the last annual report, 1,575,668 50 

Whole coat of the road, to November 30tb« 1839, $^,608^476 21 

Balance of capital unexpended, 41,523 79 

$1,650,000^ 
A portion of the aecond track haa been in daily use for more than a year. 
Iron rails have been ordered, and other preparationa made for ita continua- 
tion towards Lowell the coming summer. 

All which is respectfully submitted, 
P. T. Jackaon, Wm. Appleton, Joaeph Tilden» Geo. W. Lyman, John Bri- 
ant. Directors, 
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nfTH AlfHUAL RSPORT OF TRS BOiTOH AND PORTLAHD HAILEOAB 
CORPORPTION. 

To the Honorable Legutaiwre of the Comwtonwealth of Meusaehuietts : 

The directars of the Boaton and Portland railroad corporation do hereby 
make their fifth annual report *«^of their acta and doings, receipts and ex- 
penditures," under their act of incorporation. 

Boon after their last annual report waa aubmitted to the legislature, tbe 
dkectora pix>eeeded to make provisSoa for the extension of their road ftrom 
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Jts temporary terininfftioD in Bradford, to the line of tbe State of New 
Hampshire, there to connect with tbe Boston and Maine railroad, then and 
still in progress of construction throagh that State to tbe line of the Statisof 
Maine. 

They proceeded to the erection of a bridge, of the most npproved con* 
Struction for stability and permanence, and 850 feet in length over Merri- 
mac river. 

The said bridge was so nearly completed, as to be ready to accommodate 
the business of the road in the early part of December last ; and the re- 
maining portion of the Boston and Portland railroad, together with about 
nine miles of the New Hampshire portion of the same line was opened 
for the accommodation of tho public on tbe first of the present month. 

The entire cost of the addition to the Boston and Portland railroad, in- 
cluding the bridge, depot buildings in Haverhill, land for the accommoda- 
tion of the same, will not exceed the estimate of one hundred thousand 
dollars, as given in our last annual report 

To aid them in defraying this expense, tbe directors have received from 
the treasurer of the Commonwealth, scrip or certificates of debt, to the 
amount of 50,000 dollars, so liberally granted by tbe last legislature, for 
the promotion of this itDportant public improvement. 

Little now remains for the entire completion of the work. The whole 
of this railroad (as well as the New Hampshiie portion of tbe line) is laid 
in the most substantial manner, with a heavy iron rait of the most approv- 
ed character, for stability, durability, and convenient use; and the rail track 
is, in other respects, equal to the best structures of tbe kind in Ne^ Eng- 
land. In the construction of the road bed itself, a new principle has been 
adopted, which the directors are confident will operate in a cfreat measure 
to secure the rail track against one of tbe greatest evils to which railroads 
in this climate are exposed ; the injurious efiect of frost. 

Total amount of capital paid in by stockholders, 9278,165 26 

Massachusetts State scrip, 150,000 00 

428,16^15 
There has been paid towards the construction of a bridge 

over Merrimac nver and road, 86,923 18 
The amount of income the past year is, from passenger 

train, 53,885 20 

From merchandize train, 12.804 23 

** transporting United States mail, 1,900 00 

" rents, Ac 411 70 

•69,001 18 

The amount expended the past year, exclusive of amount 

spent and chargea to cost of road, for repairs of road, 8,609 48 

For repairs of engines and cars, 3,931 84 

** toll to B. and L. railroad cortxnratioo, 19,551 09 

"* fueh oil, salaries and other miscellaneous expense, 16,230 26 

•43,322 67 
The amount of dividends the past year is, being $6 per 
share on the stock, one dividend of two per cent, was made 
in April, the other of four per cent, in October, 18,000 00 

Interest paid on State scrip, 5,000 00 

All which is respectfully submitted, 

Hobart Clark, En. Silsby, Sam'fA. Walker, Thos. West, Amos Abbot. 
Direeiors, 
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XIOHTH AHICVAL REPORT OF THE BOSTail AMD PROTIDSNOB RAIL* 
ROAD CORPORATION. 

To the Honor Me Legislature of the QoMmonwealih of Matsachuseiti : 

The directors of the Boston aDd Pro videoce railroad corporation do hi're- 
by make their eighth annual report of their acts and doings, receipts and 
expenditures, as required by law. 

During the past year they have settled their controversy with the Boston 
Water Power Cecnpany, and have also, under the authority given them by 
the act of the legislature of the tenth of April last, purcha^d of the See- 
konk branch railroad company, their entire road, wilh its appurteDancei, 
f nd all the rights, privileges and franchise to them beloni^ing, and hav« 
filed in the secretary of State's office a duplicate of the deed or contract of 
sale. 

They have also erected a large brick store house at the Boston depot, 
for the accommodation of the Taunton and Dedham branches, and have 
filled up a large piece of fiats, and secured the same from the tides by a 
substantial stone wall. They have enlarged the machine shop, and erect- 
ed an additional wood shed and a passenger house in Roxbury. They 
have also completed the second track to Hoxbury, and have incnrred a 
heavy expense in widening the road in various places, and in making 
drains and bank walls. 

The whole amount of the capital of the corporation paid 
in, is 1,782,000 00 

The whole amount of their expenditures the past year is as follows : 

For the purchase of the road and franchise of the Seekonk 
branch company, including their cars, 81»955 70 

For construction of the main road« incltiding sums paid 
fer land and damages, erection of buildings, amount paid to 
Boston Water Power Company, completion of second track 
to Roxbury, and other permanent improvements, $02,424 67 

For repairs of road, 8,604 28 

** repairs of engines and cars, 19,466 99 

** amount paid to the Rhode Island railroad company, 
for the lease of their road, bridge, and depot« under contract 
sanctioned by the legislature of this Commonwealth, 6,468 10 

For fuel, oil, salaries, wages, and all other miscellaneous 
expenses, 65,491 74 

•194,411 48 
The amount received during the past year, is : 

For transportation of passengers, 234,237 42 

** transportation of mercbindize, 72,989 1 1 

** transportation of mail, 3,000 00 

•• interest, $8,495 74 

From which deduct the balance of interest 
against the company at the beginning of the 
year, 661 08 

LeaTes the present balance of interest aeeount in &vor oftbe 

company. 2,834 66 

For rents, 896 25 

•313,907 44 
The amount divided the past year, is 142,560 00 

being in two dividends. 
The first dividend wis declared in Janurry, and the second in July last. 
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etch balog four per cent on the amoQDt of capital stock paid in, viz. 
$1,782,000. 

All which is respectfully submitted," 
Jfosiah Quincy, Jr., William Appleton, Joseph W. Revere. William Stur- 

gis. Direeiors, 

TKB EIOKTB ANNUAL REPORT OF THE BOSTON AND WORCESTER RAIL- 
ROAD CORPORATION. 

To the Honorable Senate and House of Representatives of the Common- 
VfioUh of Massaehiisetts, 

The Directors of the Boston and Worcester Railroad Corporation, re* 
apectfully submit the eighth annual Report of their proceedmgs, and of 
tneir receipts and expenditures. 

Within the last year, the directors have, by agreement with the directors 
of the Wt^stern railroad corporation, united their ^ad at Worcester with the 
said Western railroad, and estafblished regular lines of transportation, for 
the conveyance of passengers and freight, over the whole of the said Bos* 
ton and Worcester road, and such parts of the said Western road, as is 
completed and open for nse ; and in pursuance of said agreement, regular 
trains of passenger and freight cars, have been run between Boston and 
8pring6eld, since the opening of the Western railroad, with the exception 
of a few days, when the roads were obstructed by deep snows. 

They have also agreed upon the terms of an arrangement, with the di- 
rectors of the Norwich and Worcester railroad corporation, for establish- 
ing regular lines of transportation, for the conveyance of passengers and 
fVeiffht between Boston and Norwich, to be carried into operation, as soon 
tt the said Norwich and Worcester railroad shall be completed. The rails 
are already laid on the whole of that road, with the exception of a distance 
of about two miles. The work on this part of the road was unfortunately 
interrupted in December, by a violent snow storm, at a time when it was 
hoped that with the continuance of two weeks more of mild weather, it 
might be finished, and the road opened for use during the winter. In con- 
sequenre of this disappointment, the opening of the road was necessarily 
delayed, but there ia no reason to doubt, that it will be completed early in 
the ensuing spring, when the arrangements, for establishing regular Imes 
of communication over the whole of the two roads, will be carried into 
effect. 

The directors have, within the last season, caused a second railway track 
to be laid down* on that part of the road which lies between Natick and 
Hopkinton, a distance of about seven miles. By establishing^ a double 
track for this distance, on the middle portion of the railroad, the upward 
and downward passenger and freight trains, which will be necessarily in* 
creased in number, in consequence of the openingof the Western and Nor- 
wich roads, will be enabled to pass one another with less delay and less li- 
ability to accident, than if required to meet, as heretofore, at one of the 
three stations at Framingham, Natick and Hopkinton. The work of lay- 
ing this portion of a second track, is nearly completed, but in consequence 
or being retarded by an unexpected delay in the arrival of the iron from 
England, it was interrupted by the sudden approach of winter, before it 
was entirely finished. 

Some further improvement in the construction of the rond has been made 
during the piast season, by enlarcring the drains, and widening the deep 
cuts, for the purpose of rendering the rails more secure against the efibcts 
of the frost, aiid the drains against obstructions by slides of earth. 
^ Some expenduures Jiave also been made in enlarging the aceommdda- 
tiont at'some of the depot stations, and increasing the number of engines 
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and cars, in preparatioii for an enlarged amount of business, anticipated ftom 
the important extension of the lines of communication. For the purpose of 
meeting the expenditures for these objects, the stockholders voted, on the 
1st day of November last, to incrt^se the capital stock to $1,800,000 bytho- 
creation of 1000 additional shares, in the manner authorised by the cbaiter 
all of which have been taken op at par. 
The amount expended during the two last years, and charg- 
ed to the account of construction, was $187,791 43 
The amount previously expended and charged to the same 
account, as by annual report of 1838, was 1,710,294 39 

Making a total of $1,848,085 82 

From which deduct amount reserved from income and carri- 
ed to reserved fund on account of decay and wear of road, 
engines, etc., beyond what is replaced by repairs and new 
work, $48,830 00 

Present valuation of road, land, depot, buildings, engines, 

cars, etc. $1,799,255 9St 

The amount of income reeeived during the past year wo as 

follows: 
From Aire of passen fleers, $122,495 92 

From freight, mail, etc., 106,251 16 

Rents, storage, etc., 3,060 10 

Total, not including a surplus of last year, $231,807 \9 
The expenditures within the year, exclusive of the amount 
charged to the account of construction, were as follows : 

For repairs of engines and cars, $25,198 46 

Repji rs of road, 1 8.035 09 

All other expenses. 83.151 28 

Total, $126,384 83 

The following dividends of profits were declared within the 

year, viz : 
July 1 , 1839. 3 J per cent. $59,500 00 

Jan. 1. 1840, 3 per cent 51.000 00 

Total, $110.500 00 

All which is respectfully submitted, 

Nathan Hale. David Henshaw, Eliphalet Williams. William Jackson, 
Daniel Denny, Nathaniel Hammond, William Sturgis, Directors. 



irXMPHlS BRANCH RAILROAD AND STEAMBOAT COMPANY. 

At the meeting of the stockholders of this company, held in Rome, on 
the 7th inst., the following c^entlemen were appointed directors foi the year 
1840:— Messrs. D Mitchell, J. H. Lumpkin. J. Liddell, J. Rogers, G. W. 
Tuggle. T. Mills, and N. Yarbrough. 

On the same day the board was organized by the election of- D Mitchell 
President pro Um,,nnd N. Yarbrough Secretary. 

The Board of Directors have appointed Wm Spencer Brown, Esq., 
principle engineer, with instructions to organize a party, and proceed forth- 
with with the survey, and location of the road. 

Thus private enterprise will carry out what the State has so blindly ne- 
glected. 

This railroad together with the Selma and Tennessee railroad, will form 
the most direct possible connection between the South Atlantic sea coasti 
^xki the western States— will be 100 miles shorter than the same coaaec- 
(ion via Ross' Landing-^wiU strike the Tanimias river belo^ ^1 bbttnie* 
tions and at a point of the river navigable for i$n months of the year. 
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Hew leilea. J , Airn.iLi i, lo^u. I Vol. X. 

For the American Eailroad Journal and Mechanicr Magazine. 
Gentlemen- -[n the appendix to the lait edition of Tredgold on the steam 

engine and steam navigation, is a paper **on the steamboats of the United 

States of America, by James Ren wick, L. L. D. professor of natural 

experimental philosophy and chemistry in Columbia college, New York." 

This account contains so many errors, of fact and opinion, that it appears 

to us we shall be "doing the stite some service," by pointing out a part of 

them, and cautioninc^ the travelling community, as well as the proprietors 

of steam vessels, against adopting some of his suggestions, or trusting them* 

selves where such opinions serre as guides in the practical constt action 

an I m ma jemeht of the steam engine. He gives a history of the invention, 

and adt^r sitting the extent of country to be benefitted by it, says, "* infldt- 

en*e.l by such considerations, attempts to apply steam to the purposes of 

navigation were made in the United St ites, even before Watt sticceeded in 

giving a donbl(* action to his engine. The earliest enterprises of this sort, 

were those of Filch and Rumsey, which both bear the date of 1783. Both 

were fuunJi-d upon the original form of Watt's engine, and both failed, 

rather from the inherent defects of that instrument, in its power of general 

application, th.m from any want of jngenuity or mechanical skill m the 

projf*ctors themselves." Now the facts in the case are, that Mr. Watt had 

a double acting engine constructed at Soho in 1782. and took out a pattnt 

for it in the sime year — and ** he had long conceived the idea of this im- 

provemei.t in his mind, and had produced a drawing of it to the House of 

Commons, jn 1774, at the time when he procured the act to prolong hit 

original patent." And with regard to its use by Fitch and Rumsey, 

neither attempted it, but both thought it entirely too heavy and unmanagea* 

ble for tlv^ir purpose; and each set about constructing an engine upon eorao 

l^l^er and simpler plan. 

The next material error, is in the account ^wti of the engine nsed by 
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Pulton on board his first boat at New York. It is stat^, tbat it iras de- 
signed by him, and that he made sundry aluralions in iis form lo adspt it 
to a St arobo it. So far i$ this from bnin^ ihe trueMrcount. ihat in Fulton's 
last pnif^ni (d.ite J Jan. 27. 1811) he says, " I mnke use of Boultcn dt Watt's 
steam engine, or any other summ engine of rqnn\ power, my claim to in- 
vention not extending to the steam engine but to the proportioninff, combin- 
ing and applying it in sueh manner, to a bo it or vessi-i of siMrh dimensiont 
as to drive her to a eertaintv mofo than fo«r milf s an hoar in stili wtter." 
The facts of the case are— the engine was made by Boulton. Watt & Co.— 
was of a form which they were, at that time, in the habit of muking for a 
variety of parposes — u'bs invented foQc or five years be/bre, by Mr. Mur* 
dock, then a member of that firm— was familiarly known by the ntiroe of 
the "bell crank engine,** and was recommended to Falton by Mr. Wntl as 
the form best suited for his purpose. It is stated, too, that FuUon ** had a 
double provision for uniting the beams to the cranks, and that at it wns 
found most convenient the connecting rod was thereupon extf ndi d liorizon* 
tally to meet the craok.*^ Bad he attempted to use perpendicular connect* 
ing rods in that case, they could not, with the wnter wheels ho made, have 
been more than three or four feet in length, and the fly wheel \^ould have 
divided the air pomp through its centre perpendicularly. Tht-re trax na 
^rovuion made for perpendicular rods, but the fell cranks of the ** North 
River'' were cast with lirge weighs on the ends of the horizontal paits op- 
posite to the cylinder, to counteiDa lance the pi&ton, piston rod, cress head, 
and connecting rods. The remark, that the engine which Henry Bell built 
anu fixed in the Comet in 1811 (net 1812) on the CMe, was the molel 
ibr all tie engines used in the British steamers since that time, will require 
a great deil of i.iu>trauon before it can be received as correct, by those ae* 
quainted with the matter. 

We saw the engine of the Comet, at work in a duck manufactory in 
Oreenock in 18^, and have seen many of the enj^ines in use in the British 
ateamert since the Comet's time, and although our's is a somewhat piactic- 
cd eye. we are really unable to trace the likeness of the copies to the ori- 
ginal. 

At page 106, it is stated, that in ** treatise on the steam engine, 
which it is believed had some influence in the improvements that have 
since been made in navigation by steam it was demonstrated, that the pow- 
•r of a given engine might be doublid by loading the safety valve with S7 
lbs. petsqaare inch, and cutting ofifthe bteam when \ of the cylinder has 
been filled^ and a saving of | of the fuel effected at the same time." • If by 
a ••gitm engine," in this passage, is meant one worked by slf am of the 
fiKce of 4 or 5 pounds per square inch, we have to remark, with due de- 
.fefwce to the demonstrator, that practice has, and ever will, and inevital ly 
must prove this and all timilar demonstrations, to be drawn from erroneous 
premaaet. On this part of the subject it may, perhaps, be well, not to gb 
into an inquiry of what the true theory is, but to state some of the tesulis 
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oTstiie practite reeomoieftM. Aod ibit W9 ute aU« to dp r«adiiy« froi^ lh# 
circu nsiafici*, ihot in drawing up answ>c$ to c^rtnip interrognlories put by 
persons otignged in ib« utteiupt to sret Up an Atlantic sieitm abip, we nmde 
ibe necHisary ioquiric* and cakitLt.ona to enable ua to «tote tbe rebuifa 
cooaumptioo offual by tb« Brituh eogioesi, whicbuaeiowfit^m«aad8onia 
of the en^iaea of tbe (aatett running Americao boats, which aro u^rbad by 
at^eam approacbiag protiy nearly tj ^be economical pr«*saiire of 57 Iba. fker 
aquicft in^b— the paiticukra will be found to theannextnl iaUe« 
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In this t ibte the two Bngliab anjafiiiaa ara at44own at the power at which 

they were rated by the niakers — the poiver of the, others was calculated by 

a rub which jrives .61^ per cent more, or the enffinp of the Gr«at Wvatern 
if calculateti by this rule, woolJ be C)iind,to have the power of 646 horaes, 

and that of the Liverpool 670. From these facts some estimate may ba 
JbrmeJ of the value of the theory in question. 

There are several other minor matters which might be made subjects of 
remark, bat we p iss these, in order to enter our unqualified protest against 
the grossly errjn^ous an I highly mischie\*0'js opinion expressed at poge 
112, where he says, in speaking of the Great Western, "on examining 
this vessel and comparing her performance with that of American steam* 
bjat^, it is easy to perceive that her speed miaht be very materially in- 
creiseJ, without mtkhtqf any important change in her engines, and proba- 
bly with a saving' of fuel. It would be necf»S8iry to modify the boilers so 
as to convert a less quantity of wnter than they now do into steam, but to 
fa miah it of a tension of 20 or 30 lbs. insteaJ of 3J, which they now carry, no 
vrheti the boiler is of sufficient sirenirth, need any increase of danger be 
apprehended from using steam of this medium pressure. It is now well 
eetablished. that the mere pressure of jtenm is among the least important 
causes of danger, and that such as are most to be apprehended are as like- 
ly to occur in using steam of a.single atmosphere, as that often or twelre.** 
This whole paragraph is m ide up of errors ; but the last sentence, iii which 
is repeated tbe absurd and dangerous idea that the prexBure of steam hai 
llttte or nothing to do in the bursting of boilers, when such disasters' occur, 
is the most surprising. What else than the pressure of steam ever yet pr<^ 
docid an explosion io a steam boiter T What else can find a place in a 
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iMin boiler, wbik at work, to produce one ? The ezieiPiiee of&hy other 
eeose has not only never been proired, either by reasoning or experinienC 
hot the nonexistence of other causes u bich hare betii sof posed to produce 
explosions, may be inferred from the circumstance, that in erery esse where 
the &cts could be made out, after an explosion has occurred, the prennrof 
of steam has be<>n found to hare been abundnntly sufficient to pioduce the* 
eflects observed ; and when the same ronelosion must be arrived at by rea* 
aoning from the known laws of caloric and vapor, it is melancholy lo find 
such an opinion promulgated to the woild through such a channil, and 
wirh the sanction of a respectable name-^and it is to be Loped thttt further 
reflection, and a more careful examination of the mutter, u ill induce him, 
at some future day, at least to withdraw his countennnce from the practice 
of using high pressure steam in condensing engines, on loird vessels in* 
tended for the transportation of passengers — a practice uhirb is fir from 
being economical— which in our own country has already coat many 
hundreds, if not thousands, of lives, nnd which, if persisted in, will require 
the yearly sacrifice o( perhaps, hundreds more. 

Respectfully your obedient servant, 

Jouic D. Wakd. 
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BAtLltOaDS AND CAKALS. 

1%€ Camien 6ni Amboy Railroad, its coil and income, compared uith 
iht Delaware and Raritan Canal. 

The advocates of railways are largely indebted to the directors of the 
Camben and Amboy railroad, for their full and frank state mi nt of the cost 
and income of this work, in all its details, aa well as of tbo Delaware and 
Ikritan canal. 

The contrail in the receipts, exp^^nsea and income, of these two works, 
(for the same period ) is as gnat as tbtir comparative titiliiy io the public, 
and benefit to the stockholders. The railway, prt sents the f^ict, of gross 
receipts in six years, (from 1834.) of $4,169,492. Expenses, •1.966,%!, 
-i^neit income, 9*3,202,591. This sum is equal to the entire cost of the 
railway, if we exclude $420,153 charged for steamboats in connection with 
the line, wharfage $55,6u0, real estate and right of way $396,769, inter* 
est on loans $104,242 during the construction of the work. For the de* 
taila, we refer to the tables. At page 11 of the report referred to. the di- 
rectors state the gross receipts in seven years, (alterf d as above to corres* 
pond in time with the canal.) to be $4,637,535. — NeU receipts, $$c 383,542, 
they then observe, ** supposing there should be no greater increase for the 
next seven years, the nett profit, will be in seven yeais, fiom Januaiy ]/ 
1840, $1,042,000, from which deducting the interest on the loans to wit, 
$190,000, will leave the aum of $852,000, or, a dividend of 28 per cent 
per annum." 

." P^saengers incraaaed U per cent per annnm. MercbandiMlfiS^per 
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cent in teven y^rs. The annua) nell increase of the profits of tke com» 
panies, 20 pir cent." 

L»*i us now compare the c%nal wiih the railroiid. By the tables of ihe 
report, it will he perceivwl, (hat the cannl has cost the stock hi. Iders $2,829,- 
769. *' The amount of receipts of the Delaware and Rarkan cunal, from 
1834 to 1839, inchisive, was $306,895 

The expenditures, during six years, 210,344 
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Total receipts for dividends, $96,551 

This sum is in the ratio of a fraction over one half of one per cent, per 
annum ; of course the caual, it will be perceived, is a dead weight on the 
railroad. 

The rnilrond, in the langunee of the report, *'hfi9 furnished, on lean io 
inrlividmh, $117,000 /or buldivg boa4s, for the U anrpnrta'ion of coal, 
through Ihe canafV This remit k ne< ds no comrrent. The railroad had 
to advunce capitnl to the canal, to purchase it biisintss. 

It shoulJ be taken into consi ler.;tion. the I> lawn re and Raritnn canal, 
is of the fame dimensions, as the size | eoprse d for the "* en1ar|rrd Erie ca- 
nal" The locks, howe\*er, are larger, vii 130 feu long hy 30 fitt wide, 
adapted to piss larires, steamboats and schooneis. The sutface of the cu- 
nnl is 70 feet, by 7 feet in depth. The ratio of cost of this vrw cannl, with 
larjrf lock;, compared with the present estimates for the enlarged o/d canal, 
h more than two to one in favor of the Delaware and Raritan canal, whilst 
the original work, of the Erie cannl is dtstroyrd, or nlandot)f dllf The 
Delaware and Raiitan, unites the D< la ware and roal region, wi:h tlie Rar- 
itan, at New Brunswick, a di^nce of 65^ miles. The railroad is 92| 
miles in I ngth, whh a double track, U'are houses, wo;k and engine hous- 
es, &c. tc. complttp. The report stii«?, (pipe 10,) "the tons of n erchan- 
dize, tratisported on the railroid io 1833, was 6 043, in 1839. it wrs 13,5^0. 
The passengeis yearly transpoitcd, prior to the constructim of tl e rail- 
road, 52.000; in 1839 by railroad, tlie number was 181,479; in 1839 the 
increase in nett receipts of both was in the ratio of $181,050 for 1833, to 
$427,286 for 1839." 

We find the railroad ha? commenced the transportation of fiour, at 25 
cents per bairel, from city to city, along side of one of the best canals in 
Union, with natural waters to contend whh, by the schooners that now naY- 
igate the cotist, and Delaware river. In one instance within the last month 
flour was delivered within 40 hours, after the New York merchant depos- 
iteil his order in the post office; thus proving the position we assume that 
eelerilf and certainty of arrival, mth a eommertial people will aheafi 
command a preference, paiticuinrly in the transpoitntion of valuable and 
perishable comntodhies. On the Erie canal one^kiid of the tolls, are 
derived from merchandize. As a matter of cooree, competition and the 
wants of the consumer, will force rival storekei pers, to seek the railrofl<^ 
«n the eempletioD of a lioe to BoAlo. Tbe lioe <tf leilwey iiroai Albu^f 



la Bnfiilo, iB movr tban cwo-thiodU rewtplflfd, the rtm^tidff wjU be fitm^ 
eJ, even by private tn erprize, u ithin two y« ars. Will noitle wan't ofibe 
wf 8t tiud (mbiic seoU-iun*, forrefrnm ib<^ Sttt** the mi.iKfpdly tl<*y nowtn- 
j.jy^ We ihiiik so. Furtb<r, will nul the f.irly lraii?port«|ioii of n er- 
ciMfidiz*' on V»' railwnvi hrhre the £iu* riin> I is optrned, ri d dutmsf ibe 
long pertfHj it n clo4eJ in the winter, reduw'e its income (till 33 Ut 50 per 
Cet*t? Of the cijacity of a railway ve/l hcq^'tl, to tf^t^i (bis. ibrreean 
be no (Wibt, w'vYi proff^sionnl and practical men, on fuch a thor^ugbfnre 
aj the line of the Erie canal prfS^'nts. On it, trains of 250 tons may be 
drawn nt the r.ile of tn inilfs per hour, f ffry half hour in the d^y for 
300 diys in the year. This would give, as the capacity of ll-e railway 
3.603 03 J toiia. The Erie canal cannot pass to exceid one-fruith of this 
tonnaur**, to wit. allowing a boat of 30 tons of goods and piodov'e to peas 
the loH<s every ten minutes, (the extent of ti.eir capacity.) day and nigbf, 
for 209 davF, the averige time it is n.'ivi<rable, which will include Sundays 
durinjthe Sr'HSon of nuvigution — excludeil in the lailroad estimate — and 
we fin 1 the c.ipacity of the canal to be 864,000 tons. 

On the Phil ide'phia and Reading railway, in Pmnsylvanl-i, ^v>here thrre 
is little up tonnage, they calculate to carry a ton of coal from Pottevilleto 
tbe D laware river, 98 mi!<*8, for 50 cents. From the exhibits they have 
made of the performance of some of ihtir improved locomotive engines, 
thfy h ive reduced the vtilue of the stock of the Schuylkill canal company 
(d'ong si le of which the r.iilrotid is lo(*ated,) from 9360, for QlOO, to $165w 
TitfS cm il hits het n one of the most proftible in tlie Unit d Etates, yield- 
ing divih nds of above 20 per cent, per annum to its stockholders, k it 
clear, that which hus bef-n dtme on one ntilroad, may be arcomplishtd on 
anoih* r with tquul grades, and cond.tit.n of road. A rond from Buflalo to 
tile Hudson can be located, with ns f ivoiahle grades ae tbiit of the lUoili^g 
railroad; on this road, 423 tons gross, 307 neit, has biren drawn lOmiiei 
an hour fjr 54| miL^s. at an expense of $57. 

If other instances of the d» ci4ed edvafitmgos of railirars orer cansls fcr 
incom*' and general utility are wanted, we would refer to tbe Boeton, Lew^ 
and Nashua lailrouds. The Bchston and Worcester, and Providf ore rail, 
roide. thise toads hi\inir supeiceedfd in a preat meamire, th^^ Middlesex 
and Biackstone cunak The New Havre aiid Raitfoid raikoad, vwm le- 
f.»re it was completed, so far r^^iicttl the ra'neof ihe stock of the Farming- 
loo cunal that Yff undetstiuid the city tii New Haven taxed iherrti^lvf e, Co 
put it in navigable order the past s«ason, until itie rai reed to Hnitferd was 
OHiiplt led. // is prerimed ihai this will be tke liul ^ the Farmmgt^u 
ipMa/, t7.C€ftfor mill rMCt$ en ii» line. 

We Ciinwit take leare of this swbject witbent prrsrnting some offciel 
liscta, from three of them raihvays tiiat havel^een rompfete^ in Massa- 
tibosetta. W<t find the red ifAs on the Boston and Lowell, ani Nitsbua, 
the fiaston tm,i Prevideoce, the Bomob nsri WenseeKr. bt l«89 to be 
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1 1 1| miivs coei $5,18dJ&l. ^qiuil $44,545 p^T mif^ prodncfd tVfcb.ti4 
eq al to Id p'f cent. gni6t«or 1 1 ptr rem. nKt, this tco, i\h(*r»*4hetumpik« 
%wii fomrrinn i d id* i»^a4ing into Boston, are not t-xctidi'd bv nny lOiids ia 
anr Sc^te, in ihe Union. 

The foUoniiij^ libK pntpms the inrrf&sv nn'l compariscn for the yenrt 
18ST, \9QSi iiQ I lSi>9, of the three princif.aJ i^stds first ronstriKted ii> Ma8» 
titchUeetts. Th<se roais weii! an:Oiig oar first expt-riini nt^ thrjcouM 
n&w be built for half what they ccat, fxcitiaive of linid damages. 
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In the event of a war with Greit Bimiii, who ran ralculat • tho saving 
toth^ public trensury, in the transpoitaiion of munitions of war, and n;ea 
to Miine, an J to otjr Gmaiian frontier. 

If 8U;*h flattering results nnd advaiitn^^es are presented at the crmmence^ 
ment of our system of railroads, what will th^y not yieM, with the inrreasa 
of our popul ttion. Experience and mechanical inq^enui'y has tiught us 
to reiluoeiht'ircust, their management, nnd to improve on the eni:ine. Ten 
years has already produced results almost incredible, n few yenis bick 
$2500 waa offered to constiuct an etigine capable of drawing 20 tons on 
a level railroad ten miles p< r hour. 

The prejudice against railro.ds, which has existrd, and roniinnrs to ex- 
ist, must give way "lo the belter improvement of the age** The doctrine of 
Bridley ** ib.it rivers were made to fe» d canals." I as b« en carritd to an ex- 
travagant extent in its application. This obsolete doct.inc we trust will 
BO longer be listened to, by iutelliL^ent legislators, in this or ni y State. 

The period, we trust has arrived, when the canal mania,, which has so 
long governed us must give way to more sane counsels. The people are 
too well informed to submit to taxation, and a f 'rty million deb% for the 
eonstruction of a work, that cannot be used its entire length, to exrei d ^ix 
and a hilf loVeven momhs in the year, in fact the enlargement of the Eiie 
canal to the size of 7 feel by 70, we repeat is b'hiiid the inte'lieence of the 
Hgei and if persis.ed in, history will cover ufilh disgrace all those connect' 

The tiiDa iiaacome ta cepi^blish the (bllowipf extract from *' An apptml 



wuutt to (he representaiiifes of the people in relation to the ^^ropooed en- * 
latgement of the Erie eanal,^* id 1^36, which few would thea liitea to. 

At p:ige 14, the uTiter aars, ** Wtf cannot qvoid expressing our belief, 
that if thtf enlargt*inent is persisted in, as contemplated, a reaction will 
sooner or later ensue, highly prejudiciul to those who may have assumed 
the responsilility of the improvement. The voice of our legislatui^ may 
abt be echoed by another. There is iK> guarantee that the tones of acqui* 
escence, or approval, but lately heard on this subject, will find an ngreeet- 
Lie response from other lips. The spirit of inquiry will be awakened.*-^ 
The merits an J demerits of this great and momentous subject, will be in- 
vestigated, and uiilf^ss we mistake the intf lligenee and spirit of th* agf\ it 
mast re suit in consequences, which all will wish had been avoided?* How 

true to the letter. 

In presenting the foregoing facts, we nim ot the public weal. We desire 

to substitute railways in aid of canals, particularly in latitude 43. Our 
ohjfct is to elicit discussion, and to assist in diypellmg mors produced bj 
official reports, in comparing can ils with railways. Tht*se repons have 
in pirt bt'enthe means to cntiil on us the Grnessee valley Hnd Black riv^r 
canaU, as ** gentlemen paupers,^^ to the tuue of $400,000 per annum, and 
this too, where a vote of the people would now prefer railroads, the R. R. 
woulJ pay an interest on their cost, an I le in use the entire year. The re- 
ports allu led to, issued with the sanction of Cmgrrss, nnd our own Canal 
BojrJ, 1835, carried the above named canals, the Chenango canal, and the 
greatest of all legislative follies, ** the enhrgemenlJ* A work that no- 
party, or Engineers will now own or be responsible for its completion in 
twelve years lor $35,000,000. 

The enlargement of the lateral canals must follow the Erie. Under 
this view we cannot better close these reaiarks than by quoting from 
No. 4. of a series of able essays published in the Railroad Journal,, 
with the signature of '* Fulton." The »vrlt?r saj-s, •• Of ail the rutonary 
projects of which the State of New York has been draicn by the infiumce 
of unwise counseU, the enlargement of the Erie eartof, is the most Tison-^ 
arjft and the sooner she makes hafte to retrace her sfcp.*, the better. The 
State M alrealy in for obmt $50,000,000, for canals alone^ trilhout even 
a reasonable prospect of being able without a resort to taxation to pay the 
interest on that amount. Is it not time to puuce in this course of extrafs 
agance V\ 

We answer aye — let the present legisl ttire examine into the merits of 
well constructed railways, and their capa ity t<i carry all cla??es of pro- 
duce, and we venture nothing in Mating our opinion, that the Erie cntml, 
with its original size of 4 feet by 40, (ii is now filled t>p with bars and de> 
posits to 3 feet w.iter.) with double locks to Montezuma, will be adrqaata 
for the trade on it, for the nrxt half certtury ; from the fact, that thf* packets 
an J packet tine boats, will be discontinued to soon as the line of railroad 
Tt completed to Buflblo. This will take place as soon aa p er rei a s toniafiT- 
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ea to |he eoiigrapt to, and from the west, to pass through this State with, his 
'^Sfg^gtt And effects on a railroad, even with the onerous tax to the State 
treasury, of the same tolls persons pay to the canal. The reason is obvi- 
ous, he will readily pay this tribute to the State to save 5 or 6 days in time, 
in trnnspoi'tiog^ his family from Albany to Buffalo. Further, on clearing 
out the canal to full 4 feet it can be demonstrated, that the well constructed 
lake boat and scow, (to which the Erie canal should be limited.) will double 
the present tonnage. For the last five years it has fallen off 140,000.ton8, 
in lumber, and will decrease yearly, on the completion of the railways to 
Jake Erie. This must occur, as celerity and certainty of arrival, are two 
of the main elements of commerce, for which the public will pay, as we 
see in the instances quoted. 

' J. E. B. 



For the American Railroad Journal aud Mechanics' Magazine. 

CUMBERLAVD ROAD. 

Of all the works of internal improvement ever undertaken by authority 
of the general government, under the head of roads and canals, there is 
none that reflects so much credit upon tho nation as the great Cumberland 
joad, connecting Baltimore and St. Louis. 

In the direction of Wheeling on the Ohio river, this road has been com-v 
pleteJ and in use for several years past ; that now completed in Ohio to 
Springfield, has been finished more recently, and the remainder of the dis- 
.tance to St Louis, through the States of Ohio, Indiana, and Illinois, has 
been in progress, with the exception of that portion between Vtmdalia and 
St. Louis, which has only been surveyed. It is contemplated to continue 
it ultimately to Jefferson city, in Missouri, the surveys having extended 
that far. 

SilUiUed, as are the Alleo^hanie;?, between Baliirnoreand Whepllnrr,ther^ 
has been a great variety of difficulties to contend with in the location and 
construction of a safe and permanent roaJ over this barrier — in fact, the 
whole distance betiveen the two places is little else than a succession of 
hills an I valleys, scattered in admirable confusion on your front, flank, and 
rear. Great, however, as hive been th<' obstructions, en«^rgy and perse- 
verance have in a mra^ure Kwelied them, and no reasonable expense has 
been spared to perfect it in all iis details; and as far as completed we have 
by this road better facility for the transportation ofpassengeis nnd themaifs 
than on any other route where po^t coaches are uscl, so rapid is the transit 
of the latter, and to insun- its expedition, but thro<^ passenirers are allowed 
to be conveyed by the mail b twren Baltimore an 1. Cincinnati. 

The topography of the country traversed by this road ou the west of the 
Ohio river is much broken, till near Columbus, when it chani^es character 
with its rear, and becomes more uniform an 1 frequently levrl. tn Indiana 
.kpartal^es more o/the latter character, but is undulitincr m approaching 
the wiiAT courssi, Ani rra^'^rges m'loh of a^timbe^rd srr^jon, denominated 
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beech fiats. A great portion of Ohio and Indisna ob the line ef the roMi 
is heavily timbered. On the west of the Wabash river, for a distance of 
twenty-five miles in Iliinbis, it is undulating and timbered, but mostly oak 
openings. After this the great praries are met w4th, end they have the 
predominance the remainder of the distance to St* Louis. 

With the maximum inclination over the mountains, I am not conversant, 
nor of the exact width of roadway proper, bat presume the latter is the 
same as that adopted in the States in advance, viz., thirty feet The Bfae- 
adamizing material is of an excellent quality, and preserver a uniferm and 
bard sur&ce ; and the roadway proper on all inclinations of any magnitude 
is well protected from washing by a series of gentle ridgee crossing the- 
Toad at intervals of two hundred feet, obliquely, serving die purpose of car- 
rying off the water, and at the same time to check the force of gravity ii> 
descending. 

From Springfield, in Ohio, to Yandalia, Illinois, a variety of work Id 
detached sections of the road has been done, amounting, however, to much 
less than one half of the aggregate amount necessary. In Indiana, a f&w 
miles of the road at Richmond, Indianapolis, and Terre Haute, have been 
macadamized, but in Illinois, this kind of work has not been began. 

The width of this road has been fixed at eighty feet, and the clearing and 
grubbing carefully extended between the extreme limits of the cuts, ditches, 
and embankments. The roadway proper, has a width of thirty feet when 
finished, with a berm of about two feet, except in heavy excavations, and 
embankments. In the cuts, the depth of the ditches are one foot and a half 
and their width at bottom, two feet, and those elsewhere, two feet in depth» 
and eight feet at bottom ; and where the slopes of the ditches are such thai 
danger may be apprehended from washing, they are paved. The slopes of 
the embankments and cuts are two feet horizontal, to one foot of vertical 
height, and are sodded, onr sown in blue grass seed, and protected till the 
grass is well set No inclination exceeds one in twenty-five, in Illinois* 
and as &r as I am informed, it will apply to Indiana, and most of the road 
in Ohio. 

When any part of the road is finished, the travel is admitted thereon, and 
regulated by placing logs or other obstructions, alternately on each side of 
the road, from the centre to the sides, at intervals of one hundred and twenty 
feet These barriei;s are moved westward twenty feet each day for twelve 
days, and so on alternately changing the travel on the road daily. 

Rock of a lime stone description, and of a quality suitable for the pur- 
poses of masonry is generally found in great abundance convenient to the 
road, but in some locations the haulage is considerable. The rock, when 
quarried is cut or hammer dressed, nnd subjected to a rigid inspection be- 
fore being laid in the walls of a structure ; there are, however, a fbw 
bridges, the m)ssonry of which is rock work without margin, and the tim- 
ber generally used in the frame of the latter, is of white or bur oak. There 
are some' very fine specimens of bridge architecture on this road at Colum- 






b«s, Obio, and at Richmond and Indianapolis, in Indiana. The one con- 
templated at Terra Haute, across the Wabash river, will be an ornament 
to the place, when constructed. The former are completed, but the latter 
has only been sa for begun as to contract for the delivery of the necessary 
rock for the abutments and piers. The quarry from which this is procur- 
ed is in Illinois, near the State line, and on the south of the road. A tem- 
porary railway of wooden rails, has been laid from the quarry to the Wa- 
bash river, a distance of seven miles, (md from the place of delivery on the 
liver, which is below Terra Haute. Scows, towed by a small government 
steamer, are used to deliver the rock at the latter place. 

In macadamizing the road, the centre, which was left about one foot 
above the sides at the time of finishing the grade, is reduced to a suitable 
convexity, and the broken stone laid on in layers, to an aggregate depth 
of nine or ten inches, and extended ten feet on each side of the centre. 

The yearly appropriations of Congress for the construction of this road, 
have heretofore been made with commendable promptness, and in the spirit 
of the compact existing between the general government and the respective 
Slates concerned^ but in some fow instances the appropriations have failed, 
as was the ease the last year, but it is confidently hoped, that Congress will 
not allow a repetition of that failure for the present year.. 

Macadam. 



For the Amsncin Railroad Journal and Mechanics' Magazine. 

RAILWAY CONSTANTS, BY DR. LARDN£R. 

Permit me to call your attention to the article in your Journal of Feb. 
1, 1840, in which Dr. Lardner's paper on Railway Constants, is made the 
subject of severe, and as it appears to me. unjust criticism. The writer of 
the article is obviously in error, in the view which he takes of the action 
of the several forces operating upon bodies when descending inclined planes. 

So long as the force of gravity continues to act and the body encounters 
no resistance, its motion will be uniformly accelerated. If the force of 
gravity is suddenly suspended, the body will move on without a uniform 
instead of an accelerated motion, the velocity being that last acquired at 
the moment of the withdrawal of the accelerating force. If the accelera- 
ting force, or force of gravity, instead of being withdrawn, is counteracted 
by forces which are equivalent to it, the result is the same, viz. an uniform 
motion. 

Should it be discovered therefore that the velocity of a train of railway 
cfirs in descending a plane of a given inclination, becomes uniform, the in- 
ference is just that the entire force of gravity upon the plane, is at the velo- 
city attiiined, eountertteted; or in other words, the combined forces of the 
resistances from friction and the atmosphere are then equal to it, and both 
bear the same relation to the weight of the train as the height of the plane 
to its length. 

To say therefore that tiiis force (gravity) ••' generates and keeps np^' the 
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velocity acquired, and ** overcomet the friction and resistance of theatmot^ 
phere/' and hena that the height of the plane is the measure of and resolT- 
able into these three forces is not correct in point of fact. 

The total accelerating effect of gravity upon the train up to the moment 
of acquiring the uniform velocity is not counteracted but U preserved in the 
uniform motion of the train, which has no limit to its continmince, but the 
Isngth of the plane, or the interposition of a resistance additional to that by 
which the uniformity of the motion was produced. 

The writer of the article has evidently confounded what may be termed 
the quiescent force of gravity as indicated simply by the ratio of the height 
of the plane to its length, with the fnomentun or force expended in produc- 
ing the unifornv motion ; which latter depends upon the distance passed 
<»ver in acquiring that motion and is not impaired by the subsequent resist- 
ances which operate solely to ntutralizeihe continued effect of gravity and 
are correctly expressed by the ratio above given of the height of the plane 
to its length. 

Since the remarks of the %vriter are based upon premises which are un- 
tenable and unsound it is almost needless to say that in his course of Tea* 
soning there are many inconsistencies and that the conclusions therefrom 
are fallacious. 

Without expressing an opinion as to the degree of confidence proper to 
be placed in the experiments of Dr. Lardner and Mr. Wood, it is believed 
that no exceptions can reasonably be taken to the position assumed by them, 
that when the motion of a train upon an inclined plane is uniform, there 
being no other force operating but gravity and the resistance of friction and 
the atmosphere, these forces are in equilibrio, the two latter as well as the 
former bearing the same relation to the weight of the train as the height of 
the plane to its length. 

Mr. Brunei who is particularly distinguished for his science and saga- 
city would not have failed to discover and to point out the " grand error of 
Dr. Lardner," had such an error in fact existed. 

As the paper of Dr. Lardner is one. of interest, containing statements 
and inferences, which if correct, are of importance to the profession, I 
would suggest its publication in your Journal. It mny be found in the Civ- 
il Engineer and Architects Journal for the month of October 1839. 

Yours very respectfully, 

L. Williams. 

It will be seen in our last number, that the writer of the article in ques- 
tion, has discovered and corrected the error above mentioned. — Eds. of R, J, 

For the American Railroid Jonroal and Mechanict' Magazihe* 

THEORY OF THE CRANK. 

Mr. Roebling's new *' Theory of the crank" appears to be founded on 
a mode of representing a given force by a surface, instead of, as nsaa), by 
« liBa Thus he says, "when the power has moved from a lo e. the 
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Binoiint of poiv^r or momennin). actually applied, is represmled by the 
square a c b d=R»." If ihesanie reasoning be applied lo any of the 
abscissas ivhh its corresponding oriliDate, ive shall hav<; a siinihr result; 
for ■' when the poivtr has moved from," a to 3" the " amount of power ac- 
tually applied is represpntvd by" the puiallellogiamhaviogfof iwoof its 
sides a, 3" and 3" 3, and, wheii the poner hns moved from a to c, the or- 
dinate and abscissas are equal and their product is the square of either— 



The investigation will be rendered easy by assuming a line instead of 
a Eurfiice to represent the power. Let the power expendi^ in moving 
from a to e be represented by the lineai;=:l. When the power has moved 
from a to 1" the cranfc pin has moved frorti a lo I and supposing this 
portion of the arc=IO'' (as a first approximation) the distance a I" will 
be *0ISI92!2and the length of the arc a 1 will be -174533, both being 
expressed in Mtmsof ae=l. The crank pin has therefore moved 11*48 
times farther than the power, and, if the force with which it has moved 
through this distance be in the inverse rnlioofthe It-nfrih of the arc al 
to the line a 1", the dynamical effecis will be equal. Now, as Mr. R. says the 
leverge of the crank at 1 must he =r<:=U" and, assuming iheaverago 
power to be I of 1 1" we should hnve the value of the useful ctTect = 
the length of ihearcal xj ihd line H"=174533 X-0863241 =-0151536, 
while the actual expenditure of power by the prima mover is=al"= 
■0I5I922. the difference being only -0000386, The smaller the portion 
of the circumference taken, the less will be the diSerence; but, as this 
mere approximation shows a difference too small to be felt in practice, it 
13 unnecFssary to go any farther. 

The direction of the force in practice is not however parallel lo ae, hut 
is continually varying and here willjiecessarilyl^e some loss to obviate which 
the connecting rods are made ns long as possible, this, however, as well as 
the contrary varying mniiun from a to e required to produce a uniform 
motion throughout the arc a 1 2 3 4 i are practical questions which have 
no connection wiih the cnse under consideration, where the power is rap- 
poati always to act in parallel lines and where the general dynamical eSect 
only is considered. 

W. R. C. 

Ntw YorK MarcA 24. 1840. 



206 Steam as a moving power. 

or TBK APPLIOITIOX Of fTEAK Al A KOTIVO POWEK, CONtlDIHED 
ESPECIAJLLY WITH REFEHENCB TO THE ECONOHT OP ATHOBPHERIC 
AND HIGH PRESSORS 8TEAX. BT GEORGE HOLWORTBY PALMER, M. 
IN8T. C. E. 

(Continued from page 187.) 

Mr Perkins states in the fourth volame of the Register of the Arts sdA 
Sciences, when treating on the subject of high pressure boilers — ** In some 
recent experiments I Imve heated 9team to a temperature that wonid hare 
given all the power that the highest steam is capable of exerting, which 
would have been 56,000 lbs. upon the square inch« if it had its full com* 
plement of water, yet the indicator showed a pressure of less than five at- 
mospheres." 

Here, then, is steam exerting a force, according to Tredgold's rule, up^ 
wards of 4500 atmospheres, or, by the French philosophers, of 2567 at- 
mospheres, giving an elastic force of nearly 38,000 lbs. per square inch, 
(instead of 56,000 lbs., as stated by Perkins.) reduced by dilatation to less 
than 70 lbs. upon the square inch. Mr. Perkins, in a still more striking 
experiment, generated steam at 500^ temperature, equal to about 50 at- 
mospheres, and suflered it to escape into a receiver, which waf destitute of 
both water and steam, heated to about 1200^, which steam, for want of 
water to give it its necessary density, the indicator showed a pressure of 
about five atmospheres. 

Proof beyond this, (particularly as it is in strict accordance with tba 
laws of nature,) would be almost superfluous, for here we have steam of 
50 atmospheres, (should have been 46 atmospheres,) although permitted 
to expand in a receiver little short of red heat, indicated no more than five 
atmospheres elasticity ; if, therefore, the second dose of sensible caloric 
taken up by the expanded steam had been as effective as the sensible calor- 
ic become latent by dilatation, the elasticity of the steam, instead of regis- 
tering only five atmospheres should have denoted upwards of 3000 atmos- 
pheres elasticity. 

The fourth theorem, viz., that high pressure steam of, say, 10 atmos- 
pheres elasticity, does not contain 10 measures of atmospheric steam, or 
what is the same thing, tentimes as much water as is contained in an equal 
volume of atmospheric steam, is in my mind so fully established by what 
has been advanced in support of the previous propositions, that it would 
be wasting the time of this Institution to adduce further proof In fact, all 
the questions arc so intimately connected, and depend so much the one 
upon the other, that it is difilcult to discuss [or 'prove ^the one without de- 
nonstrating the other. 

Who, may I be permitted to ask, can believe the phenomena of nature, 
and at the same time advocate the principle that high pressure steam work- 
ed expansively, is attended with a saving of fuel, as compared with the ef* 
feet brought out by employing atmospheric steam as a first mover ? In 
my^ mind, to apply higa pressure steam expansively as a motive power, 
even when kept at its generating temperature, amounts to nothing more or 
less than gainmg an advantage in oraer to abandon that advantage, and to 
produce a less effect than can be produced by going a less roundabout or 
eircuitous way to work, and thereby subjected to all the evils consequent 
upon substituting complexity for simplicity, in addition to the extra capital 
invested, extra fuel expended, and extra labor and wear a^d tear of appar* 
atus. 

I had boped the public hints that Mr. Woolf has received would have 
tadnced that gentleman, era this, to correct the erroneooa table he many 



Steam as a moving power. ftb7 

years since promulgnted relating to working high pressure steam expan- 
sively ; the publishing of which has been productive of great evil to prac- 
tical science ; for in addition to Mr. Woolf testimony of the validity of the 
theory then launched, may be adduced all those lecturers and authors who 
in their oral and written opinions do not throw out the least hint, much less 
attempt to prove the fallacy of the principle, viz., that steam of a given 
number of pounds elastic force, over and above the atmospheric pressure, 
when expanded as many tiroes as it exceeds in pounds per square inch the 
atmospheric pressure, would, when^o expanded, if maintained at the tem- 
perature at which it was generated, be equal in its elastic force to unexpand- 
ed atmospheric steam. The late Mr. Tredgold and Dr. Lardner, (and 
probably others who have not met my eye,) have exposed the fallacy of 
this table ; and as their remarks are public property, it will redound very 
little to the credit of those lecturers and authors when made acquainted 
with the refutation, if they do not follow up the subject till the principle 
is exploded, as every theory ought to be that is contradicted by, or in oppo- 
sition to nature's laws, 

I exceedingly regret that Dr. Robinson, who was aware of the doctrine 
of latent heat as expounded by Black, should, (in his formula laid down 
under the article ** Steam," in the Encyclopsedia Britannica,) confound 
steam and permanent gases, by assigning a law to the former (steam) that 
was only applicable to atmospheric and other uncondensable gaseous ma^ 
ter : in doing which, that celebrated man lost sight of the fact that the sen- 
sible caloric becoming latent by dilatation could not be compensated for 
by saturating the expanded steam with the same number of degrees of sen- 
sible caloric. For instance, heat a given volume of atmospheric steam 
from 212® to 696^ when its elasticity will be about doubled, that is, it will 
maintain a pressure of about 15 lbs. over and above the atmospheric pres- 
sure; whereas steam generated at 696^ temperature would give an elastic 
force equal to about 1 12 atmospheres, or multiplied into 14, equal 1568 lbs. 

Pressure upon the square inch, by Tredgold's rule ; thus then we are ena- 
led to see and judge of the value between a given number of degrees of 
sensible caloric being applied to generate steam, containing its due propor- 
tion of water, and when the same amount of caloric is applied to expanded 
steam, necessarily deficient of that proportion of water due to its volume, 
and which alone can give the steam an equally effective elastic form, how- 
ever, ader wards saturated with caloric. 

It was a saying with our late worthy President, " Give me facts, for one 
fact is worth a thousand arguments.'* If the statements given to the public 
by the Cornish engineers, whose sincerity I cannot doubt, are correct, I 
dare not trust myself to call nature to account for the undue favoritism she 
confers upon our Cornish friends, by enabling them to perform results in 
Cornwall, that the London, Manchester and Birmingham engineers cannot 
approach ; and I shall perhaps be excused from expressing my surprise that 
the question has not been long ago set at rest, by some one erecting in Lon- 
don or elsewhere an engine capable of raising 70,000,000 lbs. — I will not 
ask so great a favor as 120,000,000 lbs. — of water, one foot high, by the 
consumption of one bushel of coal. Let this be done, and I shall be the 
first to hail the result as one of the greatest achievements of man over 
matter, and give the Cornish engineers that meed of praise they would so 
richly deserve, whether for the benefits conferred upon science, or upon 
the manufactures and commerce at large. 

Before I conclude this paper, it may be neces5>ary to refer to the fact, that 
au ^agine working the &team full power the whole stroke of the piston is 



M8 Sieam as a moving patc$t. 

found to consame rather more than double the quantity of fuel such engine 
expends, when working her steam expansively, by cutting the supply off 
from thecylinJer b**rore the piston his conp'eud its stroke; <\herfa8 the 
increase of the engine's power (siy a douhle Wait, enijine, of 10 horse 
power) is only in the proportion of 10 to 14 6 horsfs. Now this difft- rence 
refers to steam generated at an elasticity balancing: a column of mercury 
35 inches high, consequently little loss of power tikes place on expanding 
such steam, by culling it off when the piston has m.ide about foui -fifths of 
its stroke, provided it be maintained when so expanded at the same temper- 
ature as the steam in the boiler, because the steam's density is only dimin- 
ished one-fifth; therefore, the loss of sensible caloric becoming latent by 
dilatation, and the loss of power consequent thereon, are very nearly com- 
pensated for, by the expansive or increased elasticity the expanded steam 
undergoes, by absorbing? the second dose of sensible caloiic; excepting, of 
course, the loss of nearly- 3^ lbs. per square inch due to the deficiency of 
water in steam expanded to one-fifth its I'olume. This is not the case with 
ste:im generated at 40 lbs. or more upon the square inch when suffered to 
expand as in the Cornish engines, for the loss of elisiicity or power is in 
a greater ratio than that of steim balancing a colut.m of mercury 35 inches 
hiijh, inasmuch as steam of greater elasticity contains a less proportion of 
water than steam of less elasticity, for the reasons previously explained. , 

The causes that may lead to ihe loss of fuel by working an engine at 
full stroke, instead of expansively. I will jiist refer to. One or more of 
these combined, f Independently of the aforesaid cause, viz., sensible caloric 
becoming latent oy dilatation) is quite sufficient to account for the extm 
quantity or loss of fuel expended, by letting the steam act full pressure dur- 
ing the full ascent or descent of the piston. 

1st. The enijine not having a constant maximum doty to perform. 

2nd. A portion of the steam escaping between the piston and the cylin- 
der. 

3rd. The valves, slides, or cocks, may not be perfectly steam tight, in 
which case a loss of steam power or fuel is the consequence, and that in a 
greater ratio as the steam's density is increased. 

4th. A portion of atmospheric air may enter the condenser independent 
of that held in solution by the water, and thus throw an additional duty^upon 
the air pump and engine. 

5th. Steam blowing from the safety valve when the engine's duty falls 
below its maximum. 

Any of the aforesaid, in addition to bad stokinjr, by letting undecompo?- 
ed atmospheric air carry offa portion of the caloric generated, or by a loss 
of fuel, arising from irt»perfect combustion of the fuel passing off* in the 
shape of dense smoke at the chimney shaft, contribute more or less to de- 
stroy the economy of the engine. 

I presume that none will be found to deny, that a constant given power 
multiplied into a given speed of the piston, will bring out a greater result 
than the same power multiplied into a lesser speed, whirh is the precise 
f)osition in which unexpanded and expanded steam are to each ot'ier; in 
addition to which, must bo added to the latter process, (the one universally 
adopted,) the loss consequent upon sensible caloric becoming latent by dil- 
atation. The very fact of being able to work steam expansively, not onlv 
demonstrates that the engine is not working up to, or performing its maxi- 
mum effective duty, but that the engine is contending with a f^nctuatinff 
power or resistance, as is the case with the Cornish pumping Engines, end 
are- consequently working under disadvantageous circumstances 

If the evidence herein ndduced tends to ppt^bli^h the (nrt that the at- 
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moapheric steam produced by one bnshel of coal, applied as a motive pow- 
er, without being permitted to dilate even in the absence of all friction, 
QD 1 when the barometrical pressure of the atmosphere is greater than 
what is generally witnessed, (namely, a column of water 35 feet in alti- 
tudi*,) can raise no more than 44,467,500 Jbs. one foot high, how is it pos* 
sible for high pressure steam when worked expansively to perform more 
duty than atmospheric steam, or be a more economical process, if we are 
assured that sensible caloric becomes latent by dilatation ?-^that the sum of 
the sensible and latent heats in steam of every elasticity is a eonstant un- 
varying quantity — that all matter, by undergoingchangeof density, either 
takes up or gives out caloric — that equal quantities of caloric convert equal 
quamiiies of water into steam, whether the steam generated be atmospher- 
ic or high pressure — that atmospheric steam expands no more than 1694 
times the bulk of water from which it was generated when maintained at 
the generating temperature — that steam of double, treble, or more ela&ti* 
cities, does not contain double, treble, or the like quantities of wt^ter that 
is contained in an equal volume o( atmospheric steam — and finally, that 
expanded steam, when saturated with the same amount of sensible caloric 
that it lost, (or that becomes latent by dilatation,) \yill ntver acquire the 
elastic force it possessed previous to dilatation. Admit all the foregoing 
phenomena to be in strict con foimity with the laws of nature, and I cannot 
conceive it possible, but the conviction must follow, that working high pres- 
sure steam expansively is less economical than Avorking atmospheric steam 
full pressure. Upon what principle, then, permit me to ask, can the Cor- 
nish engines perform so much more duty than all the other engines? — 
Strong, indeed, should be the evidence that ought to out-weigh or cancel 
the foregoing laws of nature, and induce this Institution to sanction state- 
ments of duty more than double that of the best Watt engine, and still 
more, surpassing the limits nature has assigned steam to perform, (under 
circumstances over which man has no control, the atmospheric pressure,) 
unless, as before premised, the Cornish engineers can convert with 7 lbs. 
of coal, more than 62^ lbs. of water from 40° F. to atmospheric stenm ; 
and unless highly elastic steam can be applied as a first mover without 
converting sensible into latent caloric. — Trans. Insl. C. E. 

For the American Railroad Journal and Mechftnics' Magasiiie.- 

HOGSHEAD CAR. 

Gentlemen — -I was attracted while travelling yesterday on the Charles- 
ton and Hamburg railroad, by a huge, or mamoth hogshead, flying with 
the speed of a locomotive, in company with the other freight cars, along 
the railway. Though 21 feet long, and 8 feet diameter at the bilire, and 
capable of transporting 29 bales of cotton, it had been facetiously called by 
the agents on the road, the ** fifteen gallon keg." I conceived, at first, that 
it was a water cask, for the supply of the engine, in this season of drought, 
but soon discovered my mistake, in perceiving it freighted with 15,000 lbs. 
of coffee, and sundry boxes of dry goods. On examination, I found it wa« 
an experiment, suggested by Col. Gadsden, to test the superiority of the 
hogshead form for railroad cars; and that it had been ao successful, that 
president Tupper contemplated substituting them for those of other con- 
ttruction, which had hitherto b^en in use. 

Yoa will readily estimate the improvement, when you are informed,ltbat 

they cfe Biffipler, and cheaper of construction, much lighter in weight, re- 

27 
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quiring no protection from fire, at, from their rotundity, the cinders from 
tke locomotive are shed as fast as they fall, that the pressure of lateral and 
opposing winds, is less, and thatt most of all, they suffer but incotisiderably 
from the jarring effects of locomotion, and will admit of wheels o( larger 
dimensions than those now in use. They will not only be more durable 
than the square frame cars, and thus diminish expense ; but will more cer- 
Dtaily resist the shock of collision or accident. Indeed, it is believed, that 
if properly con^ttriicted of good materials, the hogshead car may be thrown 
from the bed of the carriage on which it rests, freighted, and yet receive no 
injury. 

You will readily perceive the great supeiiorily of the hogshead car, and 
the above is communicated through your useful Journal, for the informa- 
tion of other companies who may be disposed to adopt or test it. Mr Tup- 
per has now under construction several of dimensions capable of transport- 
ing from 40 to 45 bales of cotton, and will soon experiment with one for 
passengers, which may be ornamented with a dome, or sky light at tho 
bang. Every thing which will diminish expense, from the injury result- 
ing from the jaring and rapid motion on a railroad, is considered an impor- 
tant desideratum gained, and little doubt is entertained that all who use the 
hogshead car, will acknowledge the great superiority in this respect. 

A. B. 



FOtTRTR ANNUAL EEPORT OF THE CIIARLESTOWN BRANCH RAILROAD 
COMPANY. 

To the Honorable the Legislature of the Commonwealth of Massachusetts: 
The directors ofihe Charlesiown Branch Railroad Company do hereby 
respectfully make their founh annual report of their acts and doings, receipts 
and expenditures, under their act of incorporation : 

In the last report it was stated, that the rood was completed from th« 
junction of the Boston and Lowell railroad to Gray> wharf in Charles- 
town- since which a second track has been completed for a distance ot 
about* fourteen hundred feet from the easterly termination, and the road op- 
ened for transportation of merchandise. 1 • k* 
The act passed at the last session of the Legisjaiare, m relation to thrs 

comnany. has been accepted. j . tvt u j 

A'coiitract has been made between this company and the Nasbua and 
Lowell railroad company, for the use of this road, fa copy of which is 
herewith submitted,) and the said Nashua and Lowell railrond company 
commenced transporting merchandise under said contract of the first of 

June last , . . • *u 

By a statement of the treasurer, made up to the Ist inst. it appears tliat 

the receipts of the company the past year have been, — 

From assessments, $50,075 00 

And the expenses for the past year, to same date, have been,— 

For miscellaneous expenses, ^o 7ln qa 

•* damages for land taken, J ^\ f^^ 

construction of road, ^ 3.4 17 61 

expenses of road. ^^^ ^" 

Total •^^'^^ '' 
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Id compliance with the sixth section of **an Act concernio? railroad 
corporations," passed April 19th, 1837, the directors forther report : 

The total amount of capital paid in, is $100,200 00 

The total amount expended is as follows, viz : 

For construction of road, $60,914 10 

•* land, and damages for land taken, 23,356 57 

** miscellaneous expenses, 6,515 16 

" expenses of road, 242 50 

Total. $91.028 38 

The length of the road from the junction with the Boston and Lowell 

railroad to Grey's wharfi viz : 

Embankment at westerly end of road, 15 feet wide on top, 1300 feet. 

Bridge across the bay to Prison Point, 25 feet wide, 2460 •• 

From Prison Point to Gray's wharf, principally over land made 
on flats. (25 feet in width.) 3140 ** 

Total, ' "6900 

The number of planes on the road are four — two are level, one haa an 
inclination of 10^/^ feet in a mile, and the other has an inclination of 

l^iVv ^^^ i^ a mile. 
The i^reatest curvature on the road is on a radius of 550 feet 
The rails are of the T pattern, and are secured to cedar sleepers, laid on 

a longitudinal sill of pine, 4 by 9 inches, the said sill resting on a bed of 

beach gravel. 

All which is respectfully submitted, 
Charles Thompson, T. C. Smith, Abijah Goodridge, Eben'r. Barker. 

Directors. 



FOURTH ANNUAL RBPORT OF THE EASTERN RAILROAD CORPORATION. 

To the Honorable Legislature of the Commonwealth of Massachusetts : 

The Directors of the Eastern Railroad Company, respectfully make their 
fourth annual report. 

During the past year the passenger trains have been run. on the road be- 
tween Silem and Boston, and with very few exceptions at the regular times 
and merchandise trains have been run daily, with few omissions since the 
first of February. 

The construction of the road, bridges, etc., beyond the depot in Salem, 
has been steadily pursued, including some important structures, particular- 
ly the Tunnel under Court street, in Salem, of rising six hundred and ^hy 
feet in length, with a wallod excavation at each end of nearly six hundred 
and fifty feet in length in the wholp, and a pile bridge of about eighteen 
hundred feet in length across the North River between Beverly and Salem 
about one thousand of which is of oak piling. 

These structures have been wholly built and completed during the past 
season. The road, bed and bridges, including a bridge over Ipswich river 
has been completed, and the superstructure or railway laid as far as the 
depot, near the centre of the town of Ipswich, and on the 18th of Decem- 
ber last, the road was opened for public traval, to that depot, a distance of 
about 25 miles from Boston. 

An act was passed at the last session of the Legislature, authorising the 
construction by the company of a branch railroad, •* from some conventien 
point in the city of Silem. to the town of Marblehead." In pursuance of 
this act, a branch railroad has been constructed and completed during the 
past season, and was opened for public travel on the 10th of December last. 
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This branch is nearly three miles in length, and in its course panes orer 
Forest river, by pile bridge of about 350 feet in length. 

The grading of the road beyond Ipswich, has been vigorously prosecut- 
ed during the past season, and it is expected that the part between Ipswich 
and Newburyport will be ready for the rails soon after the frost is out of the 
ground the ensuin? spring, and that the iron, sleepers, sills, ft^c, for the su- 
perstructure, will be ready in season to enable the company to open the 
road for travel before summer. 

Satisfactory arrangements have been n^ade for the erection upon the site 
of the Newburyport bridge, of a structure which shall conveniently accom- 
modate the carriage and foot travel passing the Merrimack^ tKat place, 
and at the same time furnish a firm and durable bridge for the passage of 
the railroad. This structure is contracted for, and the materials are being 
collected with a view to Its being built in the early part of next reason. Be- 
yond the Merrimnck river, the grading, bridging, mosonry,*&c. of the road 
are contracted for, and in progress to the line of the State of New Hamp- 
shire, and the iron rails, sleepers, &c. for the superstructure, also ordered 
to be delivered in the spring. 

At the line of the State, we are met by the Eastern railroad, in New 
Hampshire. This road has been located to the town oC Portamouth, and 
all the contracts made both for the road, bed, and superitructnre, to be com- 
pleted in time to be ready for public use before the close of the ensaing 
summer. 

During the year, the number of pnsssengers transported orer the whole 
or a part of the road, has been 298,813. 

The treasurer's books and accounts have been examined, and as posted 
to the 31st December, it appears by them that the 
Expenditures for the construction of the road for depot 

buiklings, engines, cars, and all other expenditures of a 

permanent nature, up to that time, have been, $1,306,196 89 

And that the receipts have been as follows : 

From the sales of State scrip, 327,000 

(^eaving State scrip unsold, $163,000 

From assessments, 879,436 07 



$1,206,436 07 
fhe amopnt of net profits carried forward from the year 

1838, as appears by our last report, is $19,604 17 

The books and accounts of the superintendent have been examined, and 
as posted to December 31st, it appears that the income arising from the 
business of the road, exclusive of the amounts reported last year, has been 
as follows: 
Income from transportation of passengers, after deducting 

the amounts paid for ferriages at East Boston, $113,068 63 

From merchanaise transportation, 7,375 67 

From mail transportation, 1,310 50 

From rents, interests, )Emd other miscellaneous receipts, 3,868 85 

$125,623 15 

And that the current expenses, arising from the business of the road, 

.exclusive of the sums reported last year, have beenaa follow^ : 

For repairs on the road, $6,527 47 

of engines and cars, and work done in machine ^hop, 8,563 90 

'* fi|«Ii 10,234 88 
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*' wages or men, salaries and other expenses, 27,849 92 

$53,176 17 
From the income of the road there has heen paid» 
Interest to the Commonwealth on loan, $17,416 65 

And dividends among the stockholders. 60,772 00 

All which is respecfully submitted 
Geo. Peabody, Prea't, Robt. G. Shaw, Sam*l. S. Lewis, B. T. Reed, 
Pyam Lovett, Isaiah Breed, Stephen A. Chase, Jno. Hooper, Francis J. 
Oliver, AmosBinney, Direetors. 



FOURTH ANNUAL REPORT OF THE NASHUA AND LOWELL RAILROAD 
CORPORATION. 

To the Honorable the Legislature of the Commonwealt/i^of Massachusetts : 
The Directors of the Nashua and Lowell railroad corporation, hereby 
submit their fourth annual report of their acts and ddings, receipts and ex- 
penditures, under their act of incorporation. 

The toiai amount of capital stock paid in, is $299,000 00 

Besides 500 shares, (or $50,000,) pledged to the Common- 
wealth. 

The receipts from the opening of the road, to November 20, 1839, (a 

part of which is included in our last report,) have been as follows : 

From passengers, $36«646 92 

•• freight. 18,198 74 

•• rents, 207 92 



The expenses paid during the same period, exclusive of the 
amount charged to cost of road, is 

For repairs of road, $3,948 94 

** repairs of engines and cars, 2,273 64 

*' fuel, oil, salaries and expenses, 22,435 85 



$55,053 58 



$28,658 43 



Leaving the balance of profits, $26,395 15 

Add balance of interest account, fo., f^om commencement, 1,227 58 

$27,622 73 
Out of which the following dividends have been declared : 
May 29, 1839, 3 per cent, on 2,505 shares, $7,515 00 
Nov. 27, 1839 4 per cent, on 2,990 shares, paya- 
ble Feb. 1, 1840, 11,960 00 

; $19,475 00 

Leaving a balance to be carried to the general depreciation 
find contingency account, of $8,147 73 

Since the last annual report, in which an account was rendered in de- 
tail of the cost of the road up to that time, there has been paid towards the 
completion of it as follows : 

For land, damages, and fencing, $23,940 24 

** supprstructure and rails, 18,608 58 

'* grading, bridging and sleepers, 1,647 79 

" depots and fixturers, 1 1,646 29 

** engineering and expenses, 2,273 76 

'• engines and cart, 16,600 04 

$79«78S 70 
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Amoant expended on cost of road, at the time of the last an- 
nual report. $279,939 44 

Mikingr total cost of road to Nov. 20, 1839, $353,662 14 

The amount due from the corporation, Nov. 20tb, on loan account, was 
OS follows: 

For money borrowed on pledge of State scrip, $49,000 00 

** cash received from other loans, 2,931 7 4 



$51,931 74 

It will appear by our last annail report, that we commenced carrying* 
pa.«sengers October 8, 1838, and freight on the 23d of November of the 
same year. 

At the last session of your honorable body, application was made by our 
corporation, to fix the rate of toll (o be paid by us, for the transportation of 
our freight over the Boston and Lowell railroad. By an agreement of 
parties, however, the subject was referred to three gentlemen to fix the rate 
until altered by the parties, or the Legislature. They awarded, that the 
Boston and Lowell railroad corporation, should furnish movin? power, and 
taansport our freight cars, in connexion with their own, over their road to 
and from the junction of the Charlestown branch railroad, and that we 
should pay them therefore, the sum of ninety-six cents per ton, or four 
cents per mile. This agreement took effect June I, 1830, and under it, we 
h.ive pii 1 to the Boston and Lowell railroad corporation, up to November 
20. 1839, the sum of $5,073 27. By agreement of parties, this award 
was to operate back to Mirch 1, 1839 and the Boston and Lowell railroad 
corporatbn were to repay to us a part of the excess over the rate awarded 
which had been paid by us to them for freighting; and under this agree- 
ment, we received the sum of $1,745 98. 

A contract wna made by us, March 20, 1 839 with the Charlestown branch 
railroad corporation, by which they were to furnish moving power for Ih e 
transportation of our freight cars to and from the depot at Charlestown, 
over their road. 

A contract of the same date, was also made with the Charlestown wharf 
company, by which said company were to erect for our accommodation, a 
freight depot in Charlestown, near the head of Warren bridge, furnish us 
with the use of certain wharves and lands, upon which rail tracks are laid 
so that freight can be easily taken directly from the vessel into the cars, 
thus effecting a great sivingof expense. A copy of the contract with the 
said Charlestown branch railroad corporation is to be appended to this re- 
port. There was due under said contract, up to Jan. I, 1840, the sum of 
$277 41. To the Charlestown wharf company. $613 03. 

The whole length of the road, is 14| miles. \^^^ feet, of which Smiles, 
5036|>^ feet lies in Massachusetts, and 5 miles 1673 feet in New Hamp- 
shire. 

The number of planes in Massachusetts is 20, of w^hich 7 are level. — 
The inclination of the others in feet per mile, is as follows ; 1 of A-f^ ft ; 
1 of 5 ft. ; 1 of OtV^ ft. ; 1 of 7^ ft. ; I of 6^ ft ; I of 9-AV f«- \ 1 of 
5Mfi.; lofSyVofi-; lof7yiTft.; lof6TVo<t.; lofOVVyft; 1 of ll 
^h.\ lof iZ^h. 

The number of planes in New Hampshire is 9, of which 4 are level.— 
The inclination of the other 5. in feet per mile, is as follows; I of 11|^ 
ft.; 1 of 7ii.fi. ; 1 of 5,%% ft.; 1 of 3,V, ft.; and 1 of 4,Vp A- 

The changes from plane to plane, are made gradual by means of Terti- 
caI curves. 
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The extent of inclined planes ascending from Lowell, is 36.850 «^*g ft. 
The extent of dpscendin|r plants from do. is 1 4.283 ,«g«g ** 

The iMck nt tho depot at Nashui, is 34 j'j'^ fert higher ihnn the track at 
the jimction wiih the Bos'on and Lowell mil road. 

Curvature, — The ladiiof i he curves in Mi^-^ai-hu felts, v.iry in length 
from 1.050 to 10,000 feet. The grrattst curve is at Lou« II. 

The radii of the curves in Ne\v Hampshire vary from 9C0to 6,000 feet; 
the greatest curve beinsr near the depot at Nashua. 

Raits. — Edge rails of the T pattern are used, weighing abont 57 lbs. per 
yaru. supported by chestnut slcipers 7 feet long, and iibout 7 inches in di- 
ameter, at the mean distmce of 3 fret npirt from centre to centre. The 
sleepers rest on longiiudinni sills of che&tnut phink, about 3 inches by 8. 
with n short piece und«»r the junction of these planks, and an additional one 
under the sleepers, which support the ends of the r.iils. 

Grade. — The widib of the embankmrnts at lop. is 15 feet; the width of 
the excavations at bottom, from 21 to 30 feet. And the bridpe foundjtions, 
which are of f^tone, are penernlly of sufficient width for 2 tracks. 

Nashua, November 20, 1839 — leing the time to which the accounts 
were made np. Signed, January, 1840 

DanM. Abbot, C. H. Athtrton, Jtsse Bowers, Joseph Greely, Directors. 

FIRST ANNUAL IIEPORT OF THE KFW BEDFORD AND TAUNTON RAIL- 
ROAD CORPORATION. 

To the Honorable Legislature of the Cowmonuealth of Massachusetts : 

The directors of the New Bedford and Tuunton railroad corpor.ition do 
hereby make t^eir first report of their acts and doings, receipts and expen- 
ditures, under their act of incorpoiation, to the 7th of January, 1840 inclu- 
sive. 

The first meeting of the stockholders was held on the 6th day of Feb. 
last, when the corporation was organized by the election of seven directors 
tho act of incorporation was accepted, and by laws adopted. At a meeting 
of the stockholders held on the 26th day of Oct. last, the act amending the 
charter, approved March 26th. 1839, was accepted. 
The amount received for assesmenis on 2991 

shares, is 8155.353 00 

Received for $50,000 scrip of the State, pledged 

for a loan, 48.000 00 



$203,353 00 



u 
«• 

«4 
•t 



Paid for preliminary surveys, 3.673 37 

engineering, including instruments, 7.874 42 * \ 
land, damages and fencing, 37,613 05 

graduation and masonry, $60,470 68 
clearing and grubmg, 8,308 00 

bridging, 3.030 00 

71.778 68 

•• lumber and preparing same, 16,587 81 

•• transporting lumber. 1.000 00 

** on account railroad iron, 7.210 33 

♦• cast iron chairs, 2,000 50 

" miscellaneous expenses, 3,301 76 

$151,039 42 

The work on the road commenced in May last, and we expect to get it 
completed so as to open it for use in the course of next summer. 

All whicb is respectfully submitted. 
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P. O. Seabary, Joseph Orinnell, Thos. Mandell, Wm. W. Swain, Alfred 
Oibbs, David R. Greene. 



FOURTH ANNUAL REPORT OF THE NORWICH AND WORCESTER RAIL* 
ROAD COMPANY. 

To the Honorable Senate and House of Representatives of the Common' 

tcealth oj Massachusetts^ now in session : 

The directors of the Norwich and Worcester railroad company, in pre- 
senting, in obtxlience to the laws of the State, their fourth annuul report, 
deem it propf r, in the present state of the road, and in view of the relations 
of the company to the State, to present somewhat at length a statement of 
£icts in relation to the road. 

The masonry, grading and bridges, of theentire railroad, from the freight 
depot at Norwich to the depot at Worcester are finished, and the superstruc- 
ture is laid throughout the entire distanco, with the exception of one mik 
on which the iron rails have not been laid, owing to the severe and repeated 
storms of snow which have prevailed during the winter. 

The length of the railroad is 58 9-10 miles. The greatest inclination 
per mile is 20 feet, and for fifty two continuous miles, d« scending toward 
Norwichi the road is either level or descending the whole distance, there 
being no ascending grade. 

The materials of the road bed are principally gravel. The masonry is 
throughout of the best materials and exceedingly durable and highly fin- 
ished. 

Although the company have encountered considerable expenses in order 
to avoid any grades exceeding 20 feet to the mile, and to obviate objection- 
able curves, the entire expense for masonry, grading and bridges including 
a tunnel through a solid rock has been but $9000 per mile. 

In the superstructure, the company have sought to avail themselves of 
the experience of other railroads, and to render it in every respect perman- 
ent — the rail selected is of the heaviest kind, being 56 lbs. to the yard, and 
having also the unusual advantage of being in bars of 18 feet in length — 
although the adoption of so heavy a rail involved a very greatly increased 
expense — yet the advantages of superior safety, diminished annual repairs, 
and permanent economy, induced the company to encounter that expense, 
even in a time of very great pecuniary pressure. 

There are eleven depots besides those at Norwich and Worcester, and 
the depot buildings, at most of these, are either built or in the course of 
construction. Althoueh this is a large number, the accommodation of the 
manufacturing and other villages on the route would not allow the omis- 
sion of any, and there are still other villages desirous of a similar accom- 
modation, which the company are under the necessity of declining. The 
depots of Norwich and Worcester are very advantageously sitJiated, and 
the directors have deemed it important at both places to secure, although at 
considerable expense, a sufficient quantity of land to transact the extensive 
business which they anticipate. The connexion with the Boston and Wor- 
cester railroad at Worcester is complete, and advantageous to both railroads 
'—and it has been deemed expedient to erect the passenger hojise and en- 
gine house, for both irail roads, at Worcester, to be used and occupied in 
common, by both railroads; and the arrangement is such, that the same 
cars for freight, and as far as is desirable, for passengers, pass without 
change or transhipment for the whole distance between Norwich and Bot- 
ton. 

At Norwich, the arnmgemaotg are in progress, and will be completed 
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enrlv ia the 8[»'iDg, hy which passengers will be enabled to take the. rail- 
road cars at the steamboat wharf, and the baggage cat will be tranapor^ed 
from Boston to New York unopened, except at the two cities. The only 
power used is by locomotive steara engines — the great expense of horse 
power being entirely avoided. 

The bo I rd have directed contracts to be made for furnishing nineteen 
eight-wheeled passenger cars, to be constructed by experienced builders, at 
Ccmbridge Port and Worcester, designed to accommodate very convenient- 
ly, forty-eight persons each, in addition to cars for second class passengers. 
They have also contracted with the same builders for a large number of 
freight cars. 

The company have purchased four locomotive steam engines, and made 
contracts ibr four more« to be delivered on or before the middle of March 
next. 

Arrangements have been entered into for the formation of a steamboat 
line, between New York and Norwich, in connection with the railroad, 
which will insure the placing on the line, suitable and convenient steam- 
boats. 

It is the design of the company, in connection with the Boston and Wor- 
cester railroad, to run a line of cars to and from the steamboat, stopping 
on either railroad only sufficiently often to supply the engines with wood 
and water, and to leave Norwich immediately on the arrival of the steam- 
boat. In order to accommodate passenn^ers desirous to stop at intermediate 
points, an accomrooJation train oi cars will leave Norwich every morning 
at a fixed hour, and another train will leave Worcester in the aiternoon, in 
advance of the steamboat train, which will receive passengers at all the 
depots. 

In addition to the steamboat train and the accommodation train, both from 
Norwich and Worcester every morning and evening, it is the design of the 
company, provided a steamboat shall be placed on the route between Nor- 
wich ani New Haven, as is now proposed by some individjais, to run an 
additional train of cars to and from Worcester, in such a mdnner as to form 
a daily line each way, by daylig^ht, between Boston and New Haven. 

If this arrangement should be perfected, there will be four passenger 
trains and one merchandise train, each way* over the road every day, ex- 
cept Sundays, on which day it is not expected that any train shall pass oyer 
the railroad. 

By the steamboat train, the travel between Boston and New York, also 
to and from Worcester, and the country north, will be specially accommo- 
dated. 

As to the aaiount of this business it is of course a matter of estimate ; 
but as the route is exceedingly pleasant, expeditious, and every way desira- 
ble, and the charge for pissengers will be moderate, there seems to be to 
reason why this route should not receive at least an equal share of the Bos- 
ton and New York travel with any other route between these two cities. 
The distance over both railroads, from Boston via Worcester to Norwich, 
is 1 03 J miles, and thence by steamboat to New York, 130 miles; and the 
time required for the entire distance will not exceed, in favorable circum- 
stances, fifteen hours. 

In order to justify themselves to the stockholders of the company, and 
to the Commonwealth of Massachusetts, to whom the company are so 
much inJebted for so extensive arrangements for business, the directors 
would present a few facts showing the extent of the business which will 
be accommodated by this railroad. 

28 
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The roftd passes directly throagh and hear a large namber of manofke* 
tttriog rillages, there bemg witbio five miles of the road, 75 cotton milla 
and 27 woollen mills, exclusive of Norwich and Worcester. 

The cotton mills in New London and Windham counties embrace more 
than three-fourths of all the cotton manufacture of the State, as shown by 
bfficial returns. 

In Worcester county there are 74 cotton mills, containing 124,000 spin- 
dles, manufacturing cotton goods of the value of 9 lf99 1 ,024-— and 66 ^ ool- 
en mills, manufacturing 3,748,852 lbs. of wool into cloth, of the vtiue of 
•3,695,921—452.310 pairs of boots, and 2,357.431 pairs of shoes, of tha 
value of $2,791,298—147.240 hides, of the value of $387,038—129,710 
axes, $119,825— chairs and cabinet furniture, $321,100— straw bonnets, 
$ 1 1 8,97 1 — palm leaf hats, $411 ,554. Total value of aticles manufactured 
ia Worcester county, more than $12,000,000. 

The manufacturers in that county, of cotton, wool, bides, paper, iron 
castings, scythes, axes, cutlery, chairs and cabinet furniture, comos, ploughs 
tin ware and tanneries, number 456. 

Amount of sperm oil consumed in woollen mills, 61,329 gallons. 

The whole amount of manufiictures in that county being, in one year, 
more than $12,000,000. The statistic^ in detail, of the towns in Connec* 
ticut, cannot be accurately ascertained, but it is believed that a similar ex- 
amination in New London and Windham counties, would show a similar 
result 

In the collection district of New London, which embraces the town of 
Norwich, there were, Dec. 31, 1838, three hundred and thirty-nine vessels, 
of 28,108f} tonnage, of the value of $1,250,000. The extent of inter- 
course between such a section of county and the cities of Boston and New 
York, fully justify the belief, that there will be a large amount of business 
in the transportation of passengers and goods to and from those cities — 
And the experience of all other avenues of travel and transport would in- 
dicate still larger returns from the border and local business. 

The union with the Western railroad at Worcester, will be highly ad- 
vantageous to both railroads. 

This road will, in connection with the steamboats, furnish a cheap, expe- 
ditious, and desirable route to and from New York, for a large portion of 
the inhabitants of New Hampshire, and a part of Vermont 

In addition to its furnishing, in connection with the Boston and Worces- 
ter railroad and steamboats from Norwich, as desirable a route as any 
other between Boston and New York for passengers, it will it is supposed 
be entitled to receive a portion of the business connected with the transpor- 
tation of goods between these two cities. 

There will be no transhipment of the goods except at Norwich where 
it can be made with the greatest ease, and without truckage. 

The navigation of the Thames and Long Island Sound, to New York, 
is unosuilly safe, so much so that the most prudent persons effVct no in- 
surance. And it is believed, that with perhaps one exception, there has 
been no loss of goods for thirty years, in the regular packets between Nor- 
wich and New York, which, if ail insured, an insurance company would 
have been obliged to pay. 

The charge for passengers between Norwich and Worcester, is fixed at 
$2 — and the charge per ton for merchandise generally, from Norwich to 
Worcester, is $3.50, and from Worcester to Norwich,*$3. 

The charge for passengers between Boston and Norwich, is, by agree- 
ment of both corporations, fixed at $3 — and the charge by steamhoat, by 
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the existing arrangement, which it is supposed will continue to New York, 
U $2^makihg- the passenger fare between Boston and New York, S5< 

The charge for merchandise generally, over both railroads, from Boston 
to Norwich^ will be $5 per ton. 

It will be perceived that the foregoing rates of charge are unusually low 
and the directors have deemed for the interest of the stockholders, as well 
as for the public, that they should be so. 

The accounts of the company have been duly exaiiiined by the commit- 
stoners appointed under the charters. 

By the boQks of the treasurer, it appears that the amount of funds re- 
caJTed into the treasury of the company, from all sources, to the 31st De^ 
camber, 1 839, is $1,360,609, and the exnenditures to the same time, to the 
turn of $1,360,527 27. A statement showing the amount of the expen- 
ditures under the different heads, is contained in the report of the commis- 
sioners, which is appended to this report, and constitutes a part of it. 

3y the foregoing statements, it is hoped it will be apparent that the pub- 
lic, as well as the stockholders of the company, well be benefited by the 
opening of this railroad. If the success should attend it which is now 

!)romised and^ expected, the directors will feel themselves fully repaid for a 
arj?e amount of gratuitous labor in the service of the company. 

No motive has operated more strongly upon the minds of the directors, 
amid the most serious discouragements and obstacles, than to fulfil, in be- 
half of the company, the engagements which were made to the Common^ 
wealth of Massachusetts, when her Legislature furnished the timely and 
essential aid of her credit for the sum of $400,000. These engagfcments 
V9^ now believe are fulfiled. The road is substantially finished, iti nmny 
respects in a better manner, in no respect inferior, to what wa^ then pro- 
mised, and for comparatively a very moderate cost. 

It is the design of the company, at the same time that they do what is 
n^essj^ry ior the preservation of the road, and the advantageous and con- 
venient use of it, to practise the utmost frugality in relation tu the expenaet 
of the company. 

All which is respectfully submitted. 

John A. Rockwell, John Breed, Russell Hubbard, Ralph Bplles, Jede- 
diah Huptington, Thos. Robinson, Directors. 

FIFTH AKNVAL BBPORT OF THE TAUNTON URANCS RAILBOAD COR- 
PORATION. 

To the Ihm&rahle Legislature of the Commonwealth of MasaUchusetis : 

The directors of the Taunton branch railroad corporation, do hereby 
make the Mh annual report of their acts and doings, receipts and expen- 
ditures. 

On November 1, 1839, a contract was entered into between this corpor- 
ation and the New Bedford and Taunton railroad corporation, a copy of 
which is hereto annexed, and made part of this report 
The totil amount of capital paki in, is $250,000 00 

The Expenditures during the year ending November 30, 1839, have 
been as fblldws: 

Amount of repairs on the railroad, $1,397 14 

Expenses incurred in improving the railroad and the depot 

dt Taunton, 4,164 83 

Amount of repairs on the engines and cars, 3,151 99 

Miaeellaneous expenses, including the tmouBt paid to the 

Boston aiMi.Pfovidence railroad corpotation for their pro- 
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portion of the receipts. 80.630 69 

Expenses incurred in the construction of the road, 1.367 13 

Total amount of expenditures, $40,711 78 

The receipts during the year ending November 30, 1839, have been as 
follo^^ : 

Amount received for the transport ition of passengers, $40,910 73 

- •* •' " merchandise, 15,895 10 

Amount of other miscellaneous receipts, 1.212 95 

Total amount of receipts, $58,018 78 

Two dividends of three per cent, each have been made, payable on July 

1, 1839, and January 1, 1840, respectively, amounting in the acrgregnle to 

the sum of $15,000 00 

All which is respectfully submitted. 
Thomas B. Wales, Samuel Frothingham, Samuel Quincy, William A- 

Crocker, Directors. 



rOURTH AXXUAL REPORT OF THE WESTERN RAILROAD CORPORATION. 

To the Honorable Legislature of the Commonwealth of Massachusetts : 

On the 1st day of January. 1839. under which date our third annual re- 
port was submitted, the grading of the road, eastward of Connecticut river, 
was nearly completed — the bridges were in construction, — the iron and 
timber for the superstructure were purchased, — six miles of the track were 
laid down, — the engines and cars were under contract, — the depot lands 
were secured. — and the damages for land and fencing were liquidated and 
principally paid. The directors at that time expressed an opinion, that tho 
road-bed would be ready for the rails by May succeeding, and that if no 
unforseen obstacle interposed, the whole of this part of the line would be 
io successful operation by the first of October last. 

This anticipation was realized. The grading, masonry, bridging, sih- 
perstruetu re and depot buildings were ;sufficienily completed, the engines 
and cars were delivered, and the road opened for the conveyance of passen- 
gers, on the first day of October, and it bas continued in operation to the 
present time. 

Regular merchandise trains were established on the 23d October, and 
they have been continued to this date. 

Throughout the greater part of the road, it is graded for a single track 
only ; and but one track has been laid down, with the exception of the ne- 
cessary turn-outs at the nine stations. The [engineers, at an early period, 
recommended the grading of the entire line for a double track. But un* 
der the uncertainty then existing, of procuring funds for the completion of 
the whole road, the directors, upon full consideration, deemed it prudent to 
order the grading generally for one track ; at the same time giving the en- 
gineers ** discretionary power, as to the cuts, embankments, and bridges, to 
make them of such width and construction, as should best subserve the in- 
terests of the corporation and the public, taking into accountthe contingen- 
cy of a double track hereafter." 

Under this authority, the deep cuts, the heavy embankments, and the 
masonry and bridges nave been constructed of the full width for a double 
track. 

The exact length of the line, from the jtniction with the Boston and 
Worcester road, to the east bank of the Connecticat river, is fiily-ibor miles 
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r84 rod». The intermediate distances are given in a table hereto ati- 
nexed. 

In the constrwtion of this pnrt of the road, the directors hnve endeavored 
to make a permanent and substaniinl structure. Great pnins have been 
takt-n to remove from the road-bed, all maierinis which would be seriously 
aflferted by frost, and to supply ihf ir place wiih grnvel or sand. The su- 
perstructure is of the most substantial character; and the masonry will not 
suffer in comparison with that of any other rond in the conniry. In the 
erfction of depot buildin<rs. and the construction of cars nnd engine?, the 
board have consulted usefulness, conveni* nee and durabiiiiy, with litile re- 
gard to ornament or show. And with the short experience which they 
have had, the undersigned arc satisfied, that these objects havf all been B|C- 
complished; and they are happy to congratulate the stockholdeis and the 
community upon the successful result of their labors thus far. 

Althous^h the rond was sufficiently completed to be open for use on the 
Ist day of October 1 ist, many pans of it were so unfinished as to require 
some force to be kept upon the construction nearly to the presenttime ; and 
it is not now found practicnble to state the exact coPt of this portion of the 
line. This will be presented in a future repoit, together with such other 
information as is required by law. 

The accounts for the?e expenditures are, however, principally liquidated 
and paid. And it is believed, that an estimate, generally correct, may now 
be made, of such claims as are yet out-standing. Upon this basis, the fol- 
lowing will be found to be a nearly correct statement of the cost of the road 
east of the river. But it must be borne in mind, that these items may be 
varied when the final statement is given. 
Graduation, masonry, bridging and siiperstructnre, for 

main track, 54 m. 3036 ft. 

Turnout and depot, da . 2 1310ft. 

or 06 ms. 81,633,122 60 

Engineer department, surveys, instruments, etc., for four 

years. 64.618 93 

8 engines. 5 long passenger cars, 10 short do.. 2 forward 
do., 3 bagrgf^go do., 50 merchandise do. 40 gravel do. and 
3 hand do.. 100.004 83 

Depot buildings for nine stations, furniture, aqueducts wells. 

machine shop, &c.. 64.412 18 

Lnnd damages and fencing, 89,037 47 

D'pot lands at 9 stniions. about 18 acres, 6,038 43 

Miscellaneous expenses, including salaries, printing, station- 
ary, office rents and expenses, clerk hire, collecting assess- 
ments, postages, &c., 25,251 5d 

Total east of river. $1,972,985 97 

Being about $36,135 per mile. 

The estimite for this part of the road, made in December, 

1838. was $1,864,729 12 



Surplus cost above estimates, 108,256 85 

This excess above the estimates, being a little less than six per cent, is 
not caused by the extra cost of the items actually estimated ; for, except in 
one or two cases of small amount, these in fact, have not cost more than 
was anticipated. But the principal difference arises, in tbt first place, from 
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the fact, that at the time the estimates were made, the work of gradtiatkm 
was in progress, and the cuts were in a rough rate, and could not be mea- 
sured with any great degree of accuracy. The quantities returned as ex* 
cavated, were deduced in most ca<^8, from the previous monthly ectimatts, 
and the estimates were put upon it accord ins^ to those resuhs. Since it has 
been completed, it hs^s ail been re- measured for the final seitlements, and it 
is now ascertained that the quantity of materials excavated, much exceeds 
that actually estimated. 

In the next place, as the work has advanced, it has been found necessary 
and economical, in order to accommodate the business of the road, to pro* 
cure larger quantities of many a nicies for its equipment than were suppos- 
ed oecfssury ; to increase the number and size of the buildings at the de- 
pots, to add to them expensive aqueducts and fixtures, and to enlarge some 
of the bridges. The length of the track, including turnout and depot tracks 
proves also to be about eight-tenths of a mile more than was estimated for 
— the wheels and springs of the cars are more substantial and expensive 
than was originally int<>nded and in one or two cases, the cost of grading 
a section has been necessarily enhanced in consequence of the failure of 
the contractor, and his inability to finish his work. 

The following is a statement of the principal items of cost not estimated* 
viz: — 

Excess of excavation above estimates — addition to bridges 
— increased length of track, and improved switches, and 
eitra cost of finishing a small part of the grading, $80,766 13 

Additional number of cars, and improved wheels for the 

whole, 12.946 67 

Increased number and size of buildings, and addition pf aque- 
ducts and fixtures, 11,500 00 
Additional quantity of land purchased for the depots since 

the estimates, 2,638 43 



Total, $107,861 28 

And in view of these expenditures, it should, be borne in mind, that the 
depot a rrang?ment8 at Springfield are designed, and are oo a sufficiently 
extensive scale, to afiTord the necessary accommodation for the business of 
the road west o( the river. The same remark applies to the machine shop 
lools and fixtures, and in part also to the engines and cars already provided. 

The whole of the expensive depot arrangements at Springfield, will be 
as necessary to the western as to the eastern portion of the road and, the 
cost of them ought in fact to be apportioned upon both sections of the line 
equally. / 

At the date of the last report to the Legislature, the whole line of tba 
road westward of Connecticut rivers a distance of 62-6 miles, had been de- 
finitely located, with the exception of a few miles in Westfield nnd the 
sooth part of Russel — about 34| miles of the western part of it had been 
under contract for grading from March, 1838, and excepting ten miles im- 
mediately east of Piitsfieid, the work had been commenced in June and 
July succeeding, and was then in successful progress. 

In March, 1839, the board, after a full and personal examination by a 
committee, directed the definite location of the road through Westfield and 
the south part of Russell, to be made entirely upon the northerly side of 
the Westfield great river, and as near the village of Westfield as wan prac* 
ticable without two crossings of the river. 

ISarly ia the last season, the grading was eomaiif need upoB the 10 9il«« 



6t8t of Pittsfield, and upon this, as well as upon the residue of the 34| 
miles between Henry's «nd the State line^ the work has been vigorously 
prosecuted to the present time. 

The 28 miles between Connecticut River end Henry's in Chester, wrre 
pot under contract for grading in April last, nnd as soon as was practicable 
after the passage of the act of the last Legislature ; the contractors engag- 
ing to complete the grading and masonry by the first of July, 1840. 

Upon the greater portion of this part of the line, the work was commenc- 
ed in July succeeding, and the whole is now in progress. It is confidently 
believed, that the graduation and masonry will be finished in season for 
laying down the rails in the course of the present year. 

Preparations are also making for materials for the bridge across the 
Connecticut at Springfield ; the lumber having already been contracted for. 
And the directors hope to finish the same, and to lay down the track for 
at least 20 miles westward of it, and open the same for use during the 
year. 

The graduation west of Pittsfield is nearly completed, with the excep- 
tion of two sections. The cuts upon each of these proved to be much more 
difficult than was anticipated. The corHractors have heen always impeded 
by water, and in the winter months, by the constant fr<^ezing and thawing 
of the materials. On one of these sections the principal work, was entire- 
ly suspended during last winter from this cause. Upon another, thn em- 
bankment has for a long distance settled from 40 |o 45 feet below the na< 
tural surface of the meadow. And upon these^ as well as some others in 
the vicinity the work has been entirely interrupted by the recent snows; — 
the contractors having been obliged to employ their whole forces, in some 
instances, for two or three weeks in removing the same. 

This part of the road, however, being 1 1^ miles, will be graded, the su- 
perstructure put upon it, and the whole opened to the public in the autumn 
of 1840. 

The undersigned anticipate, also, that a further portion of 10 miles of 
the road, east of Pittsfield, and extending eastward to the summit division, 
will bo graded by the 1st of August next, with the e.xception of two sec- 
tions in Hinsdale and Dalton. The contracts for these require them to be 
completed by the 1st of October, and they are already in a good state of 
forwardness. 

The remaining ISummit Division of about 13 miles, extends from Hen- 
ry's in Chester, through the got are of the mountain, and over the summit 
in Washington, to the Hinsdale Meadows, embracing the whole range of 
the mountain pass. This is by far the most difficult nnd expensive work 
upon the whole line. And such have been the obstacles interposed by na- 
ture to our progress, that it may not be amiss to advert, briefly, to the ex- 
tent and character of this pnri of the work. 

The west branch of the Westfield river, or the Pontoosuc, as it is now 
called, winds its way from the summir, by a rapid descent, down a narrow 
defile of the mountains, pursuing a very circuitous route, — frequently turn- 
ing the point of an abrupt rocky spur, only to be again thrown out of its 
Course, by a similar spur upon the opposite bank, which", in turn, it is oblig. 
ed to double by curving suddenly in another direction. The road follows 
op the general course of this stream to the summit. And in order to avoid 
excessive curvature^ and to maintain uniform grades by a continuous lu- 
cent, the line of it necessarily crosses these spurs, successively. It passes 
them by heavy rock excavations, spanning the stream, often obliquely, and 
in some cases, at a height of 60 and 70 feet above the water, and with very 
heavy and expensive masonry. 
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Within the 13 miles, the river is passed by 21 bridges, 9 of which ^aie 
stone nrches, and 3 of these are of 60, and 5 of them of 45 Aeet span ; and 
they sustain embankments, severally, of 40, 37. 52. 62, 70, 60, 42 and 
31 ieet above the water. Many of these require also heavy bank or river 
walls, some of which are 60 and 70 leeX in bright. The embiinkm^nts 
must, of course, in many instances, await the completion of the bridges 
and wails. The masonry has been pushed vigorously, and as much of it 
is in progress as can well be carried on atorie time. On the 1st of Decem- 
ber last, 15.300 perches of it, /'of 25 fett.) were finished, and 37,500 were 
yet to be built; 25,000 of which, however, are bank wall^ j of earth 136,- 
000 cubic yards, and 86,000 of rock, had been excavated, and 304,000 
yanis of earth, and 97,000 of rock, remained to be taken out. 

The Summit ridge is passe i by a thorough cut above 2,600 feet long, 
and its deepest poi«u bz^ feeL About 57,000 cubic yards of this is esti- 
mated to be rock, and much of it is of the hardest kind. The whole ma- 
terial of the cut should come ou( in one direction, in order to form the large 
embankment east of it; and while the rock continues, but comparatively a 
small force can be employed upon it 

The grade immediately east of the summit is at the rate of 77.6 feel per 
mile; and still farther east it is 79*9 feet for two milea At the summit, 
the road bed is 1378 feet above the Springfield depot, and about 1440 feet 
above tide water at Boston. 

"From present appearances, these summit sections will be the la^t work 
finished upon the line. In oar report of last year it was stated, that in the 
condition in which it then was, no definite opinion could be formed, as to 
the time when it would be completed, and that this point could not reason- 
ably be ascertained, before late in the year 1839, when the character of this 
rock cutting might be more clearly dev«loped. The woik is now so far 
advanced, as to justify an opinion, thatthe grading and masonry of this 
whole division may be finished in season for laying down the superstruc- 
ture during the year 1841. 

'J'he parts of the road west of the river, already graded at different in- 
tervals, are as follows : 
Between Springfield and Henry's in Chester, 5th Div. 45 miles 

do. do. do. do. 

On the summit division, or 7th ** 84 *• 

On the 8th division, east of Pittsfield, 572 •* 

do. do. west of do. to State line, 



5th Div. 


4-5 


6th " 


4-8 


7th " 


8-4 




572 


■ 


9 68 




33-1 




29-5 



«* 



Total, graded Dec. 1. 1839, 
• Leaving to be graded about 

From this view, it will be seen, that of the 626 miles of the road west 
of Connecticut river, if no unexpected obstacle interposes, about 50 miles 
may be graded and ready for the superstructure during the present y*ar, 
viz., 21^ miles at the westerly end, 28^ miles at the easterly end, that by 
the same time the superstructure may be placed upon at least 1 1^ miles of 
the westerly part, and 20 or more miles of the easterly part, and the same 
be opened for use, that in the spring of 1841, the rails may be laid upon all 
the residue, excepting some 10 miles of the summit division ; which may 
be completed in all that year. 

Of the Iron lor the superstructure. 3,500 tons hive been purchased ; — 
about 2,000 tons of it have arrived, and the ballance for the whole line hav- 
ing been ordered to be purchased, will be forthcoming, as the work may 
require it- 

(To be continued.) 
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Id the Dirmber of the Journal for March 1, article on " Atmospheric re<f 
sistance to locomotion on railroads, etc./' pag:e 139, 17th line, fair " palace^ 
now flying," r9^d, palaces now piying. Page 141, 4th line, for "Noef; 
KB to 291 and 288," read Nos, 285,- to 291 and 28& 

Last No. of the Joamal, article on ** Theory of the crank," page 20^ 
dOth line, for " contrary varying motion," read contiTMuUly Varying motion. 
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Addressed to the Engineers in the vicinitp of, of resident in the city of 

New York — also t6 those in the hahit oj visiting New Ydrk, from time 

to time. 

New York, April I5» 1840. 

At the solicitation of several profeiisional gentjemen I have been indQce<i 
to establish a Reading Room and Exchange for Civil Engineers, it is welT 
known that, while every other profession has some one place, at least, in 
this city, for occasional meeting, and ^s a resort open to them at all timeef. 
Civil Engineers hai^e hitherto beeir without thisl convenience. It is pro- 
posed to furnish the reading room with the various domestic and foreign 
Scientific periodicals relating to the profession and also With papers frotri! 
variotfs parts of the Union. 

To increase the usefulness of such an establishment, th^ valtmble collec- 
tion of reports, documents, etc., belonging to the office of the American Rail- 
road Journal, will be placed in the Reading tloom, as also some of the 
most important profi^ional treatiseC It is t^derstood that several gen- 
tlemen are willii^g to deposite various work! ht the benefit of the estab- 
lishment. 

The number of divil £ngineeri at any dtie time in the city, is much' 

jf^rMfer than is generally imagined, as the subscriber has often had occa- 

8i6ti to remark. By the method propcfsed, these gentlemen would have 

f reqm^nt and ieiuiy iftfereomitfunication, ^d i^ Civil Engineers, fttnn M' 

29 
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parts of the Union, are freqaently in the habit of vinting the eity.it is cos* 
ceived that, by the plan proposed, the interests of the profession would be 
in no slight degree advanced. 

The Reading Rcom will be attached to the office of the American Rail- 
road Journal, and I pledge myself, in conjunction with Mr. Egbert Hedge^ 
joint proprietor in that paper, to offer every facility in our power to accom- 
modate gentlemen resoning thereto. 

Those gentlemen who choose so to do, can have boxer provided for the 
reception of letters and other communications; and strangers or visiters can 
have an arrangement made whereby all letters and papers addressed to 
them, while in the city, can be taken charge of. 

It is proposed to open the Reading Room on the first of May next 

Your co-operation and that of your friends is respectfully solicited* 

Your obedient servant, 

Georob C. Scuaeffee, 
Editor American Railroad Journal. 



SEASONIMO TIMBER. 

Some time since we received the following note, which shoidd have re« 
ceived attention in an earlier number. Circumstances have prevented na 
from taking it up Until now, and as there are two totally distinct questions, 
we purpose to consider at present only the first, in the meanwhile solicit- 
ing communications on the subject from our readers. 

Mr. Editor — Will you, or one of your readers, oblige me by an an- 
swer to these questions ? 

1. In what does the process called ''seasoning'^ of wood consist? Is it 
in merely drying up the sap and evaporating the water contained in it? 
If so, can this be as well done by the heat of an oven or furnace, in a short 
lime, as by exposure to the sun and air for a longtime? 

2. What is the Dutch mode of making the little yellow bricks of which 
the oldest houses of our city are composed? Is their color owing to the 
kind of clay used — the mode of burning them — or to both ? Are they 
very much compressed in making, or to what cause is owiog their great 
hardness and durability ? Can bricks of such quality be made in this 
country, and what place furnishes clay of proper quality? 

I make these inquiries partly for obtaining information for my own use; 
and partly in the hope that they may lead others to think of the superiori- 
ty of the Dutch brick, Both as a matter of taste, as regards color, and of 
durability, (of both of which, I think, there is little room to doubt,) and 
thus promote the adoption of them in place of the crumbling, staring red 
bricks of which our cities are so generally built; and the chief qualities 
of which are, hardness to the eye, and softness under the mellowing hand 
of time. 

Yours, D*»» F***»*. 

The prpoass called *' seasoning'^ is a twpiold operation depending upon 
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the oonstitutioQ of living wood. In general terms, th# wood of a tree con. 
tains fibrous matter, arranged in the form of minute vessels containing 
the sap. This sap is chiefly water, but contains besides a variety of solu- 
ble salts and organic matter. Wood taken in this, its green state, gradu- 
ally contracts in bulk, and is, therefore, unfit to be used in any permanent 
construction. The watery particles may be expelled, or the wood dried 
by heat — and green wood baked in an oven is no longer liable to alter in 
dimensions ; but a more serious evil is then met with. ^Vood when sud- 
denly dried is cleft or "checked" so much, that in some kinds of timber, 
its parts may be pulled assunder as easily as if cleft by a wedge. The pro- 
cess must therefore, be gradual, so that the particles may have time, slow- 
ly to arrange themselves in a new order, which if suddenly assumed, would 
tear them from each other. This operation requires time, and hence we 
suppose the word " seasoning." 

The work of Duhamel, ''Sur F Exploitation des Boi$r contains many 
excellent experiments and practical obs3rvation8 on this subject, a few of 
them with some additional information, may be found in '* Barlow on the 
strength of materials." 

Duhomel gives an illustration of this propess in the preparing of pot- 
tery ware for the oven. Vessels of any form, but more[paTticularly solid 
cylinders, require a very gradual drying or they foil to pieces. The pot- 
ters to avoid this, expose them in a cool situation, out of the sun for many 
days, and as the moisture very gradually flies ofl^, the still soA clay has 
time to re-arrange itself without splitting. Now in wood the matter fs less 
homogenous than in potters clay — and the density of the external and in- 
ternal portions are never the same. Experiment proved that by delaying 
in a similar manner the drying of 'timber the danger of checking was 
greatly decreased. It was also found, as might be predicted, that when 
the wood was reduced while green, to a size near that intended for use, 
the liability to crack was removed, while a thorough seasoning took place 
in rather less time than when left in the original form. 

As a general rule, Duhamel states that timber grown in a rather dry soil 
is denser, harder, and stronger than that grown in a damp or marshy soil. 
Barlow also says that *' generally in a sound tree the density is found to 
decrease from the butt upwards, and from the centre to the circumference. 
He likewise gives a table showing the difierence in the loss of weight by 
drying, in their different portions. It follows from this, that a different pe- 
riod of time is necessary in seasoning different woods, or even different 
parts of the same tree. 

Barlow has a very interesting table of some experiments on the season- 
ing of English oak. Eight pieces of various size were cut from the tree 
and exposed on the b^ms of a smith's shop to a dry, but not warm air. — 
They were weighed at the commencement of the experiment, and after- 
wards at intervals for five years and a half 

The total weight at the commencement was 972-J- lbs., at the end 630^ 
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lbs., being a loss or 341} lbs., or more than one-third in seasoning, Neat- 
ly all of this decrease tpok place within two years and a half. A remark- 
able fact i$ to be noted in th^ experiment, viz., that the wood again in- 
creased in weight when a raip even of two days occurred immediately be- 
fore the monthly time of weighing. It may. hence be assumed that damp 
or r^iiny weather may retard the s^soning of timber, and even cause it to 
retrograde. 

The remains of the sap being conceived to operate against the durabili- 
ty of timber, various processes have been devised to assist in removing 
the organic matter originally held in solution in the sap, and also to expe- 
dite if possible the seasoning. Barlow has a paragraph oq the subject so 
much to the purpose that we give it entire. 

** The process of seasoning may be facilitated by boiling, steaming, &c., 
as appears from the following experiments of Mr. Hookey. The three 
pieces marked Nos. 1, 2, and 8, were English oak, each four feet long, and 
three inches square; all cut from the same gtiipber. No. 1 was placed in 
the steam kiln for twelve hours, No. 2 was boiled for the same time in fresh 
water, and No. 3 was left in its natural state. The weights of the three 
pieces, previous to the experiment, and at the end of each month for half a 
year afterwards, were as stated below. 



^- L - I ^ ■' ■ ' 

Times of Weighing. 


No. 1. 
Steamed. 


No. 2. 
Boiled. 


No. 3. 
Natural State. 


- 


Weight . 


Weight. 


Weight 


, 


lbs. oz. 


lbs. oz. 


lbs. oz. 


Previous to the experiment. 


16 12^ 


16 15 


16 14 


After do. / 


16 6 


16 14 


16 14 


June, 


15 1 


15 10 


16 5 


July, 


14 2 


14 12 


15 14 


August, 


18 18 


14 


15 6 


September, 


12 10 


13 6 


15 


October, 


12 5 


12 10 


14 12 


November, , 


U 10 


12 5 


14 8 



" Each of the pieces was placed in the same place, in the open air^ and in 
the same position, (i. e. vertically,) after the experiment, and were coiitin- 
ned'so during the six months that their weights were taken. 

** From the above, it appears that the process of seasoning went on more 
rapidly in the piece that was steamed than in that which was boiled; but 
^faat in the latter, the process was carried on much quicker than in the piece 
which was left in its natural state : 

The first had its specific gravity reduced from 1050 to 744. 
The second from 1084 to 788. 

And the third from 1080 to 928. 

.r We must look to the philosopher for a satisfactory solution of the pro- 
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Mem presented in theie results. Mr. Hookey* acconnts for the fkcts by 
supposing, that the process ofboiling or steaming dissoivs the pithy substance 
contained in tbeair tabes, by which moans the latter fluid circulates more 
freely, and that the seasoning thereby proceeds with greater rapidity.'' 

But these are not the only means of facilitating the seasoning of timber. 
In a process for preserving timber which we have several times noticed, 
(and 9f which an advertisement may be seen on our cover.) the wood is 
subjected to such a heat as fills all the vessels witb steam, and on its im^ 
mersion into a cold Solution of, a peculiar resinous compound, the steam is 
condensed and the antiseptic compound forced quite through the stick. 

It is manifest, that by ^his, or any analogous proce^, the sap is depriv- 
ed of all power of injuring the quality of the wood — while the greenest 
timber is immediately seasoned, for all moisture is expelled, and checking 
cannot take place, as the pores or vessels are instantly filled by the resin- 
ous matter which keeps them distended to near their former ^ize. No 
shrinking or alteration of fibres need take place, and hence the whole ob- 
ject of ** seasoning" is answered without wailing •• a nason,^^ 

The importance of thus accomplishing two important objects by one 
operation and without loss of time, is not to be overlooked. In the con- 
struction of railroads in timber countries, an immense saving of money 
and time might be made at the same time that the durability of the struc- 
ture is insured. 



The following is one of many excellent papers in the Annals desponti 
it chauesees which have never yet appeared in an English df ess, nnd which 
we have translated for the benefit of our readers. 

Although the article on breaking stone was published some time ago, it 
has not lost its value. In fact, an additional interest belongs to it, when 
eoneidered in connection with the more common modes of constructing rail- 
roads — broken stone constituting no small portion of the material. It will 
be seen on refering to the Report of Camden and Amboy railroad compa- 
ny, that they have expended the enormous sum of 9103,372 64 cents for 
broken stone: How much of this might have been saved by the substttH- 
tion of mechanics 1 for intelligent power, we do not pretend to say, but that 
some saving would result, is beyond all doubt. 

We hope (hat American ingenuity will yet supply the desideratum so 
well delineated in. this article. 

ON BREAKING STOKE. 

Extract from an article by M. E. F. Noel, Ingenieurdes ponts et chaussees. 
The breaking of materials intended for working stone roads, is a yearly 
work of considerable magnitude. Wuhout being able to state precisely 
the bulk of stone broken annually in France, and applied simply to the 
working of the royal and department roads, I do not think it can be less 

«To this seotletnan is due th« ingenioaB ide* of binding Iiig« ship timbers.— See Trane- 
aetioat of the Soctiety of Arte, vol. xudl 
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than 4,000,000 cubic metres. To this amount is to be added tbat of the 

stone employed for roads in process of construction, an unceftain amonnt, 

but considerably augmenting the number of millions of cubic metres. Tbe 

art of stone breaking is ihus employed upon an immense mnss of material* 

and becomes a matter of great importance. Nevertheless, the operation is 

carried on exclusively by manual labor, and in the most imperfect manner. 

It is well known that the blow is the most disadvantageous employment 

of power, and that in all kinds of machines, it is important to avoid all 

shocks on account of the loss of power which they occasion. Now, tbe 

breaking of stones is nothing but a repetition of frequent blows, and what 

is worthy of remark, the power which is thus lost in these multiplied blows, 
is the most valuable and the most dearly purchased — that of man. The 

imperfection of the operation is manifest, for it is very costly. English en- 

giiieers have advised, and with propriety, to cause the breaking of stone to 

be done by women and children, seated, and furnished with a light hammer, 

having a short handle, this method is in fact preferable to breaking with 

heavy blows of a long handled sledge, used by a strong man, standing up. 

But it is only applicable when the materials are already reduced to a si2e 

not more than double that which is desired, for when they are larger, 

when, for example, rough stones from the quarry are to be used, breaking 

them by children, seated, is impracticable, and it will then be necessary to 

use a sledge, and to work it standing. In this case, there must be a double 

breaking. The first, to crack up the rough stone, and the second, done by 

children, seated, to reduce the stones thus broken, to the desired size, which 

should be such that each piece can be passed through a ring -06 of a metre 

(about 2*3 inches) in diameter. 

Besides this mode of operating, by short hammers and seated workmen, 
although, in fact, far preferable, bas to encounter pejudices very difficult to 
overcome, both in tho contractors and in the workmen themselves, so that 
the use of the long sledge, worked by strong men, standing, and constantly 
bent over, is the plan most generally followed. 

To the most striking inconvenience of this method, which consists in em- 
ploying, at a dead loss, a large amount of intelligent power, must be added 
the difficulty of breaking the stones properly and uniformly — the scattering 
of the broken stone, which must be picked up — the loss of the detritus 
which is spread on the ground und cannot be collected — and also tbe oppor- 
tunity which the workman has to defraud by neglecting the breaking of 
the centre of tbe heap. 

Under these circumstances, it would be desirable to apply some mechani- 
cal means to the breaking of stones. It appears that there can be employ, 
ed for this purpose, a machine composed cither of a core or spindle, furn- 
ished with projections, and turning upon its axis in theinterior of a circular 
piece likewise furnished with projections* — or of two cylinders horizon- 
tally channelled or fluted, and turning towards each other, whh a space lefi 

^EMembliniK m coAm or brick milL [Ed.] 
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between them-'-^r lastly, of a single moveable cylinder, revolving on its 
axis over a fixed parallel plane, and producing the crushing between itself 
and the plane. These instruments should be made of very hard steel, and 
in ordttr to avoid their fracture, by reason of the hardness, or particular 
position of a stone, the piec<>s against which the slrtiin is exerted, might be 
so arranged as not to be altogether rigid and fixed, and lo give way before 
the strain when it approaches a certain limit. 

^ Thus, for examptv, the circular piece, in the centre of which the epindle 
of the stone mill turns, instead of being fixed, might be made of three or four 
segments, susceptible of a movement from the centre, to let pass unbroken 
fragments off*ering too great resistance, when these pieces shall have exerted 
apon them a strain capable of moving the springs which keep them in theii; 
proper position. 

A very strong fly wheel will also be necessary to assist the power, smce 
this will have to overcome very variable resistances. 

There must also be arranged between the breaking instrument and the 
recipient of the broken material, a suitable apparatus for sifting these ma- 
terials, so as to separate the fragments of various sizes, from those which 
have passed through the machine without being broken down to the detri- 
tus or powder. 

It is very probable, that a single instrument w ill not suffice, and that to 
obtain the size desired, there must be, when rough quarry stones are used, 
a series, more or less numerous, of this sort of tools. 

The solution of this problem will render a great service, in point both of 
art and economy — and in this view it will be desirable that those encineers 
who have already made any experiments upon breaking stone by machi- 
nery, should give to the profession the results of their labors, through the 
medium of the Annates. 



QREAT WESTERN RAILWAY IN UPPER CANADA;* EXTRAORDINARY AD- 
VANTAGES OF THIS ROUTE TO THE CITY OF NEW YORK AND TO 

80 31 E OF THE WESTERN STATES. — W. R. Cassy, Civil Engineer. 

** The aim of thb paper, is to place in their true light the objects and 
advantages of the Great Western Itvihvay. It does not profess to em- 
brace all the merits of the question, but it is an attempt to bring forward 
the more prominent and the very peculiar advantages ofiTered by this route 
lo the city of New York, and some of the most flourishing parts of the 
West. It does not dwell on the beneficial effect the road must have on the 
general prosperity of the Province — and especially on that part through 
which it will pass, for this is much better understood by the permanent 
residents of the country — but it investigates the claims of the Great West- 

• 

• The Great Western Railway is to run from Hamilton, at the western extremity of 
Lake Ontario to the river, or Lake Sr. Clair, ita weaiem terminua not having been decided 
on. Thequoted passa^ and the aubatance of the remarks generally, are from an unrab- 
liahad memoir written m 1837, in which yeara copr was'givto to the Hon. John Hamuton 
of Queenetown, U. C. 



•rn railway to hrnkas an important link in the bmy ebtta of cosimaiii* 
cation between the West and the waters of the St. Laurence and the Hnd- 
son. » 

These two risers may be considered as the grand feeders of the Great 
Western railroad. By the former it will receive trayellers and emigrants 
from both provineed, as well as from the northern parts <)f New York 
and of the Eastern States embarking on the St. Lawrence and on lake On^ 
tario ; by the latter, travellers and emigrants from all parts of the worlds 
by the way of New York. Now, it is obvious, that the western railroad 
is the best possible route for the former, and it remains to be shown, that 
it efiers the quickest, easiest, cheapest and earliest route to the country west 
of Sandusky for all travellers by the Hudson, whether they take the di^ 
rect route across Ontario, or continue, on the New York railroads to the 
Falls. 

A large proportion of the present popnlatidn of the States of Ohio, In^ 
diana, Illinois, Michigan and of the Territories still farther west is supplied 
with goods from the city of New York, to purchase which, the country 
merchants make annually one or more trips to that city. These form a 
very profituble class of passengers, paying the highest fare, and produc- 
ing a fixed income. Although the agricultural products of the country wilt 
continue to go by Lake Erie, the merchants themselves will take that 
route to New York which reijfoires the least time. The number of travel- 
lers between the north western part of Ohio, the northern part of Indi- 
ana, and of Illinois, the State of Michigan and the western Territories 
is well known to be very great and steadily increasing, in addition to 
which, crowds of emigrants n^ust y^t for centuries flock to the boundless 
west. It should be the object of the Gh'eat Western railroad to secure this 
business, which it can only do by ofifering superior advantages to travel- 
lers between the Atlantic and the mouth of the Maumee river and Detroit' 
—the keys to the country west of Sandusky. As already observed, local 
business is omitted, not because its present importance and steady future 
increase are not appreciated, but, because it is believed, that the western' 
travel alone exists, and may be commanded to an extent sufficient t<^ ensure 
an immediate and handsome return for the capital invested in this under- 
taking.'' 

It would appear at the first glance that the Great Western railway must 
contend, on something like equal terrris, with the roads from Boston, New 
York and Philadelphia, striking Lake Erie at Bufifalo. Dunkiric and 
Erie, but the|grand rivalry is between lake Erie and Ontario, and it is to the 
superior natural advauta^ges of the latter, a^ regards position and naviga- 
tion almost uninterupted throughout the year, that theOfeat Western rail- 
way will be indebted for its importance as forming part of the best avenue 
to the western States. 

Th^ most striking fSmtore in this route }t**i-that a railway from Syra- 
cuse to Oswego only 35 miles long, will complete the eommtmication by 



steam between the city of New Ydrk ami a point as fisir west as the extreme' 
western boundary of the State, that is 60 miles west of Bufialo. The 
next imponant advantage is, that this point may be reached in the spring 
frjn one) to two months befare the navigation of Like Erie is open at 
Buffdio. The third peculiarity of this route arises (Vom the happy divi* 
sion of lind and water travelling— the former being accomplished by rail- 
way in the day time, the lauer by steamboat in the night time^-4he mode 
of travelling preferred to all others in this country. Although passengers 
may be landed 50 miles to the westward of Buflfaio by the middle of M^rch 
or as soon as the Hudson is navigable, their further progress is cuit ofi^ 
and without the Great Western railway the route thus far is useless. It is 
for the want of this road that the winter and spring route from Detroit to 
New York is by way of PhUadelphia, and not unfrequently by Columbus 
(0;*«>,) Wheeling ( Va.) and BaHimore, The crty of Detroit is frequent- 
ly alluded to, and it may be well to state, that it is the travel through and 
by that place, which the western railroad should endeavor to dra4 to itself. 
Two or three steamboats leave Daroit daily for Bufialo during the season 
of navigation, and the number of passengers and emigrants is immense. 
Next to Detroit. Toledo and other to^ns at the mouth of the Maumee will 
furnish the greatest number of passengers, ond numerous intermediate 
places, as well as others north of Detroit will also add to the travellers by 
this route. 

At the time the original paper was written, the western terminus had 
not been fixed. There was also a project for a railway, from Berie (ap- 
posite Bufialo,) to Sandwich, (nearly opposite Detroit.) The relative me- 
rits of the western termini, or rather the principles op which they should 
be compared, were investigated. The difierence in distance of the rival 
western termini, (Sarnia utthe southern extremity of lake Huron and Chat- 
ham on the Thames near Lake St. Clair) from Hamilton on Ontario was 
considered one of the leading points, but as an article on this subject, part 
of which was copied from the pipsr^onthe Great Western railroad, was 
published in this Journal of' August 1839, it is unnecessary to make any 
further remarks upon it; besides this, circumstances, which have occur- 
red since that time, point out the propriety, if not the necessity, of placing 
the extensive establishments at the termination of so great and important 
a thorougfare in a more secure position than immediately on the bank of 
the St. Clair river. This consideration will also outweigh any trifiing ad- 
vantage possessed by 9arnia as regards distance from Hamilton, or from 
Detroit, or bettor navigation, and though an open question in '37, can scarce- 
ly be viewed as such at the present time. 

The route by Bertie (BufTulo) was also examined and compared with 
that by Hamilton and the following are the concluding remarks ; 

** In comparing the routes by Bertie and Hamilton they have been con- 
sidered only as valuable to travellevs by the St. Lawrence and Hudson riv- 
ers, and, even in this point q( view, the superioritv of the latter is evident, 
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but it wooU be prepotterons to oteriook the vast adniDtcgfft wbkb a tml- 
way through the heart of the Peniosala woald confer en the Pro?iBce, a» 
eompared with the beivefite to be derirtd fiom a road ekirtfng the norther* 
afaore of lake Erie. The route bj Bertie sacrifices the shipping of Onta*' 
lio, opens the least possible extent of coantry and is anything but Canadi* 
in in its oljects, though it is readily admitted, that it will find faTor with 
the inhabitants of BuSalo and perhaps with some of the railroad compaii* 
iesto the westward of Syracuse/' 

If these views were entertaini*d early in *37, when the incorsioM from 
D^'troit and BuSilo could not have been imagined, it ia needless te anyt 
that they apply %vith tenfold force no\T to the interest and security of the 
British and American traveller, as well as to the general developement of 
the resources of the peninsula by the great western railroad. The advan« 
tages ofiered by railways for the rapid transportation of men and moni- 
tions of war have been advanced as prominent if not principal arguments 
in fiivoT of certain railroads in this State. It is very true that railways 
have this power, but they have in a still greater degree the infinitely high- 
er and nobler power of preventing war by the rapidity with which com- 
monicatioos. preventing serious misunderstandings, are carried over them, 
as well as by the ease with which a competent military force can be, aa 
it were by magic, placed at once in the midst of those, on whom any other 
argument is wasted. Unfortunately such characters abound on the fron- 
tier and any means of communication by which either the Canadian or 
American authorities can act energetically and without loss of time, is of 
equal importance to the honor and interests of both countries War ia 
the very worst purpose to which railways can be applied, and it would be 
much more politic as well as just to advocate their great importiince in a 
••pacific," rather than "a military point of view." The Great Western 
railroad will, like the Great Western steamer, aid pon*erfully ia main- 
taining those relations of peace and good feeling so evidently important to 
both countries, that not a shadow of an argument can be brought forward 
in fiiTor of a contrary policy. 

The discussion of the relative merits of the routes by Bufilalo to De- 
troit (Bertie and Sandwich railway,) or by Hamilton to Detroit {Great 
Western railway) as well the comparative claims of the rival termini of 
the latter route (Sarnia and Chatham) could be aUended with little interest 
now,though leading questions in '37. The advantages of the Great Western 
railroad running from the headof Ontario (HamiUon)toChaihamoa lake St. 
CUir will, therefore, now be considered. Passengers leaving New York 
at 5 in the evening, reach Albany (150 miles) early next morning; the 
distance thence to Oswego by railroad is 180 miles which ean easily be ac- 
complished by 5 o^clock in the evening, then embarking on Ontario, they 
will reach Hamilton (160 miles) at 9 or 10 o'clock in the morning of the 
second day. thence by the Great Western railway 140 miles to Chatham, 
where they wouM arriveat 4 or 5 o'clock in the afternoon* thence by staam- 



'boot to Pttrok, whlek they would mch at S or 9 o'clock in tlie eventog of 
the second day^ — requiring in all 51 or 52 hoars from New York to Detroit, 
or 48 hours only if a speed of 20 miles per hour could be maintained on 
the New York railways, or 12 miles per hour across the lake, both of 
which will eventually be done. 

Pasaeogers by way of Bufiklo, will in a few years, accomplish thedis* 
tance between that,city and New Y«irk in 32 hours; embarking then for 
Detroit they will reach their destination in from 30 to 36 hours, requiring 
12 hours more than by way of Oswego and Hamilton. Xhe two routes 
coincide from New York, to Syjracuse when they separate, and, calling 
the distance from Buflfalo to Detroit 310 miles, the route from Syracuse to 
Detroit, by way of Buffalo will be about 485 miles, that by the Great 
Western railroad about 385 miles, hence the saving of 10 or 12 hours in 
time, as well as some fatigue and expense. This diflference in time would 
scarcely be aflfocted by a railroad 350 miles long on the southern shore of 
lake Erie, and is in itself abundantly sufficient to draw to the Great Western 
railway the best part of the travel of lake Erie. 

The next advanmge of this route ari.^s from the well known facts that 
lake Ontario and the western part of lake Erie are always navigable, at 
least as soon as the Hudson river. Thus in 1837 the ice left Oswego bar- 
tM>r (the lake never freezes) on the 1st March, and though a light steam- 
boat from Buflfdlo did slip through the ice find reach Detroit on the 20th 
May, yet the navigation again closed and was not fairly opened till June. 
In 1838 the navigation was free through the lake aboyt the end of March 
and thus it varied 2 months in two successive years. In 1837 a schooner 
from Detroit reached Sandusky on the 1st April, and as Ontario was open 
long betore this, pissengers and goods might have been landed at Sandus- 
ky, Miumee and Detroit more than two months earlier than by way of 
Bufialo. Thus in the ye.ir 1837, the entire spring travel would have been 
over before the iee had led lake Erie, and the country merchants of Ohio. 
Indiana, Illinois, Michigan, etc., would have not only received, but would 
have sold a large portion of their spring goods long before they could have 
been shipped at Buffalo. In the present year (1840) the steamboat Erie of 
Detroit reached Clea viand on the 10th March, and with the Great Weajtern 
railroad passengers could have reached Cleavhind in 2^ days by way of 
Detroit instead of going by way of Philadelphia in from 6 to 10 days, and 
with a proportionate expenditure. The great rival lines of Pennsylvania 
are to strike lake Erie at Eri«, and as passengers and goods can, on an 
average of years, reach Detroit by the Great Western railway several 
weeks before tbenavigation is open at Erie it is obvious, that in addition to 
all i^s other advantages. New York would have the earliest communica- 
tion with the very best part of the western country, were this road in opera- 
tion. 

With the existing laws of this State the spring trade could not go by the 
QrMt Westani railroad* but as a modification is confidaotly expected, wUdi 
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wUl gf rant to private eoterprise the pririlege of carrying frerfbt wiren the 
hws of fiatnre preiwnt ihc State from doing it herself, there con be Iktle 
doabt, that the western traders will gladly avail themselves of the permission 
and, daring the four or six weeks of navigation of the Hudson, before the 
opening of the canal, would transport as much as possible to Oswe^ro, 
whence they could, at their leisure, send it to its western destibation. By 
this route they will also save the '* canal tolls," which the State exncts 
from the railways, on about 160 miles of canal, and, as the rush of spring 
business does iK>t last more than four or six weeks, this route will offer 
great advantages to the trade and travel of the country west of Sandusky, 
as it may be nearly all done before the canal opens. 

This route would confer still greater advantages on emigrants. Bj 
reaching New York by the end of March, they could be settled in their 
new homes in the wilderness of Mich io^n, Illinois or Indiana, about the 
end of April, in time to plant a crop of corn and potatoes, and thus save 
aearly a year. As the baggage of emigrants is called " freight," they can 
evc*n with the modified law which is expected, only be allowKi to use the 
railway when the canal is frozen ; at all other times they must go by the 
State canals. The Oswego canal is, however, a State canal, hence the em- 
igrant will, by leaving the Erie canal at Syracuse, and embarking on On- 
tario, at Oswego, be enabled to pursue his journey from the latter port to 
Detroit, at the rate of 10 miles per hour, instead of continuing on the Erie 
canal, at the rate of 2 and 2^ miles per hour, to Buffalo. The Govern- 
ment cannot force him to travel by canal any further than Oswego, so that 
during the season the canal is naviprable, he will be enabled to avoid nearly 
200 miles of canal travelling, and will consequently save 2 or 3 days, besides 
the ordinary expenses for that time. To the emigrant, therefore, this ronte 
offers such advantages as to distance competition, either before or after the 
opening of the Erie canal. 

The subject of early freight to the West, has been introduced as a speci- 
men of business which might be created by this road, and though of vast 
importance to the city of New York and the Western StatPS, is of compar- 
atively little importance to the Gieat Western railway, for this will depend 
more for its income on the numerous passengers who now pursue the tedi- 
ous and tortuous course of lake Erie, than on all other sources together. 

'* The third peculiar feature in this route is, that the nights are passed in 
steamboots. Thus the first night is passed on the Hudson, the second on 
lake Ontario, and passengers for Maumee or even Sandusky would, by 
passing the third night on the Detroit river and the eastern end of Lake 
Erie, reach their destination early in the morning of the third day, thus 
requiring two days and three nights from New York to Sandusky or Ma«- 
mee." 

The length of railway by the two routes is the same, about 320 mile*, 
bntbilf the distance on the continuou$ railway from Albany to Bufialo, 
mtKt be accomplished in the night time, besides changing cars two or three 



tipfiee; \i^il8t the tra tellers by Oswego, may pass the night in compaim- 
tive comfort on the Like, reaching Hamilton in the morning. By Buffalo 
there is 820 miles of continuous railway, and 310 miles of continuous lake 
navigation from Albany to Dfiroit; by way of Oswego, 180 miles of rail- 
way, then 160 miles of lake navigation, then 140 miles of railway, then 
50 miles of river and lake navigation. 

Grperietice on the great northern and southern lines on the coast, has 
sh<^\vn that passengers are glad to avail themselves of change from railway 
to steamboats, especially in the night- Very few persons are liable to be 
seasick when lying down in the night, and almost as few esrape it in the 
day time; on this account, the passage across lake Ontario in the night, 
w*>uU be in a great measure tree from that dread with which most travel* 
lers regard the passage of lake Erie, on which they must spend, at least, 
one day. 

Still, the Great Western railway cannot he considered exactly as a rival 
of the line fon Albanv to lake Erie, for it will ofTtjr the best route from the 
falls to Dtrott ihroiii^hout the year, thus furnishing rather a continuation 
of that line. Passengers at the falls, may lake steamboat thence to Hamil- 
ton, anl reach Detroit as so^n as those going all the way by 1 ike Erie, and 
persons wishing to avoid the great lakes "in toto," can, by riding 45 miles 
from the falls to Hamilton, avoii the risk of se.isicknf»ss, by losing 10 or 
12 hours in time. •* The railway between Syracuse and the falls, will com* 
pne wuhthe boats on lake Ontario, but both will be tributary to the Great 
Western railway." The greit object of the latter will be, lo divert to itself 
the most profitable pirtof the present immense travel on lake Erie, which 
it will en leavor to do, by offering a cheaper, quicker, easier and earlier 
conm micatian between the city and State of New York, and the country 
west of Sandusky, than can possibly be had by any route terminating on 
lake Erie. 

The effect of th'S road on winter travelling to and from (he West, will 
be very beneficial, and will materiilly add to the income of the line from 
Albany to lake Erie. Indeel — taking into consideration the number of 
travellers wishing to see western New York, the falls, and those desirous 
of avoidin r the lakes, and, adding to these, the great number of winter tra- 
vellers which these new facilities will necessarily produce— it is not unrea- 
sontibleto infi^r, that the railways west of Syracuse would, on the whole, be 
rather benefitted than otherwise by the construction of the Great Western 
railway. ^ 

Not so, however, with the travel on lake Erie. The Grrat Western 
railroad, by offering superior advantages to the merchant, traveller, and emi- 
grant, must infal ibiy draw to itself a large proportion of the "th-ough 
pisseng^rs," the most profitable part of the business ; it will also aid ma- 
teri illy in changing the time of trave'l'ng in the spring; this can, scarcely 
he said to commence now till Ma}*, whereas, with this new avenue to the 
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West, the bert part of the spring travel would generally be over by the time 
lake Erie was free from ice. It is true, that in '38, the diflereBce bet wen 
the two routes would have been trifling; but in *37, the difference would 
h.ive been more than two months ! This extreme uncertainty of the route 
by Buffalo, is its worst feature. At the present time, (18ih March,) the 
navigation has been open 2 weeks from Detroit to Cleavland, and, if westerly 
gales do not prevail, it may, in a few days, be free to Buffalo, otherwise it 
map, as in '37, be closed till June. In this state of things, many of the 
western traders would come to the city before the opening of lake Erie, (id 
ordinary years,) and not unfrequently return before that event, by means of 
the Great Western railway, and a considerable portion of the present spring 
travel by Uke Erie would be over, before winter would permit the steam* 
boats of the lake to enter into competition with the ^steam-car of the Great 
Western railway. 

To form a perfect communication throughout the year, i\'ould require a 
railway 45 miles in length, from the falls to Hamilton, and from Chatham, 
or wherever the western terminus might be, to Detroit. When the roads 
are in their worst state, the navigation at Detroit'is nearly always cpen, and 
steamboats can ply on Ontario nearly all winter. In the roost possible 
event it would only delay the traveller a single day and he would reach New 
York in 3 days, instead of as now, occupying from 10 to 14 days incessant 
travelling round lake Erie to Cleaveland, and thence through Philadelphia 
to New York. These two railways, connecting the termini of the Great 
Western railway with Buffalo and Detroit, would be used by a compara- 
tively small number of travellers during the winter, and very little during 
the princip.ll travelling season, hence it would be, in every point of view, 
injuJicious in the Great Western railway to extend itself beyond what ia 
absolutely necessary to give it a decided advantage over the route by l>ike 
Erie. Great thoroughfares, only, will justify the construction of large 
works in a new country, and the vast importance of reducing the length of 
a railway as much as possible, a subject which occupied some space ta 
ihe original paper, has been, as already observed, published in this JoumaK 
When there is no difference in distance, passengers may be carried in 
steamboats for much less than on railroads, and this would give a decided 
advantage to the boats from Chatham to Dttroit, moving through smooth 
water, over a railway between the two points, for, at least, 9 months in the 
year, comprising, probably, more than nine tenths of the travel. The Cam- 
den and Amboy company, owning both railway and steamboats from Bor* 
dentown to Philadelphia, use the laUer during the entire season of ncviga- 
tion, and as this company is eminently well managed, and as this practice 
still continues, after seven 3'ears experience, we must admit it to be very 
strong evidence of the superiority of steam navigation, on rivers, over rail- 
ways—when the distances are nearly equal. 

" It is air important object to know the minimum amount of income ne- 
nessary to repair and renew the road and pay interest on the capital." — 



This sobject was examined in detail, but now it will be sufficient to state 
that the cost of the Qreat Western railway may be assumed at $16,009 
(4,00)/. currency) permile with everything requ siie for nn exwn&we passen- 
ger business and of course a sin/le track. This is about the cost of the 
Utica and Schenectady railroad, deducting the cost of right of way, super- 
structure, and graduation of second track, and for 140 milfs would amount 
ta $2,243,000 (560,000/.) or in round numbers 600.000/. ($2,400,000.) 
The interest on this sum would be, at 5 percent. $120,000, and is entirely 
independent of the amount of business, as will also be the repairs and re- 
newals of roadway, to some extent Estimating these latter at $400 per 
mile, and we have for repairs and renewals $56,000 and addmg the inter- 
est $120,000, in all $176,000. The cost of engines, cars, buildings, etc., 
will be in proportion to the businc^ss, as well as the wear of the same, fuel 
oil and wages. To arrive at any definite statement of expenditure, it is 
necessary to assume a certain number of travellers, and supposing these to 
be 50,000 per annum, and that the cost of trunspoitation, exclusive of in- 
terest and repairs of road, is one cent per passenger per mile, we have 
$70,000, which added ta $176,000 gives $246,000 (61,500/.) per annum 
as the minimum income required to pay interest and all expenses on the 
transportation of 50 000 passengers over a railroad 140 miles long, the 
entire capittl expended being 600,000/.; or a gross income of very little 
more than 10 per cent, on the capital. Judging from the cost of other 
works in the Province, this estimate mjy be considered very low. but a rail- 
road in the Lower Province has been built for much less and there can be 
DO doubt that a railway through so easy a country, could be completed with 
the heavy iron rail for from $20,000 to $22,000 (5,000/. to 5,500/.) per 
mile, with all complete for nn extensive business in pissengers on/y. 

The usual fare on railways is 4 cents per mile or $5,60 for 140 miles, 
but assuming only $3 as the charge and the income from 50.000 passen- 
gers woulJ be $250,000. Although $250,000 be but a small part of the 
sum p.iid by passengers on lake Erie, some years will elapse before the 
country through which the road passes will furnish that amount of business, 
yet this is iniispensable if the work be expected to support itself. That 
the western travel alone exists ton far greater extent than this is well 
known, ani whether the reasons given in this paper for supposing that the 
Great Western railroad will be able to divert to itself a large proportion 
of the travel on like Erie, are sufficient to justify this assumption as well 
VA to establish its claim to rank as the best route from New York to the 
country west of Sandusky, is respectfully and confidently submitted to 
the intelligent reader. 

The ultimate, though not very distant prospects of this work are worthy 
of notice. An inspection, of the map will show, that the navigable waters 
and artificial communications fromthe East con virge towards Ontario, those 
from the West towards l^ke Erie. Thus we have the St. Lawrence, the 
Hudson and the railway from Bostun to Albany to bring the traffic of the 
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country bounded by the St. Lawrance, the ocean and the Stale of New York 
to Ontario, and on the other side, the Maumee canal and the Detroit, and 
St. JoSw*ph*s railroad both point to the w^esitrn end of lake Erie. The 
CO npletion of tnese two works may be lo>kel forward lo as hot very fir 
off, n>\v thit ih;3 grin J '*sy3t«:ns" have expioled, and the consirnction of 
the Off at Western railroil woulJ dj inuc.h towards hurrying on ihe De» 
troii anJ St. Joseph's railroal which wi.l eventually be its most importanl 
tributary, for it will necessirilycommnnd the travel of Michigan, part of In- 
diana, the best part of Illinois, all Wisconsin an J Iowa, forming with the 
Canidian Peninsula, the most valuable agriv*u!tural district in N. America. 

Other topics, which would be uninteresting here were alluded to ; — 
among the rest, the impjlicy of commencing active operations ami! it is 
certain that the amount required to pnt the road into efficient op^^ration can 
be commanded, end the stiil worse policy of opening, in part, a road which 
depenJs principally on "through pa^seng^^rs" for its success; to which 
causes may be principally attributt'd the insignificant progress of the Bal- 
timore anJ Ohio railroad for the last 5 or 6 years. The propriety of adopt- 
in? this as a Provincial work was su?<rfsted, but, ahhough the most im- 
portant work which could be projected in either Province, the experience 
of P«;nnsylvania held out little encoragement to the eause of Governmi nt 
raiKvavs, even at that time, and, after the union of the Provinces, the case 
will be hop/less, for the French paaiy will go •* en mass**" against the 
system of givomnipnt works from their general dislike to innovation, 
anl many of the other pirty, incluJinjr so ne of the most influential are 
strongiy opposed to it o.i constitution il grounds; besid*?s which, the. with 
one exception, complete failure to me«^t their ordinary expenses, and inter- 
est—of all the State works in the Union, would, of itself, be sufficient to 
cause men of sound jud cement to move with the utmost caution. Wheth- 
er the experience of Upper Cina la proves, thitthe very I irire sums ex- 
panded on internal improvements in that Province have been laid out on 
these works which the wants of the community most and soun**st reqnire 
ani which the means of the Province are adequate to carry through, is a 
question which, if Panswered in the affirm itive, would show a state of 
thia;rs thi reversj of what exists here, anl would constitute one honest 
argument in favor of a policy which, its best friends must admit, is utterly 
at variance with British institutions. 

It is impossible, at the present time, to form any idea of the effects to 
be produced by the great political change about to take place in the Canadas 
but, whtth«r ever completed or not, the route of the Great Western railroad 
offers a i vantages which can never be found in any communication between 
New York and the West by way of Like Erie. It is impossible to point 
out, on this continent, a work of equal mignituJe, requiring only an ex- 
peniiture of from *2 to 3 millions of dollars, the completion of which will 
be auended with such important results to the Elaatern States, New York 
and the best part of the Western eountry. 
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The Oreat Westera railway will ofier the cheapest and quickeit route^ 
becaase it will be shorter than any other — the easiest, because the night 
will be passed in steamboats^ and the earliest, because Ontario and the west* 
em part of Erie open long before the eastern. However long its comple- 
tion may be delayed, it will, when completed, become, at once, the great 
western thoroughfare, for its advantages over any other route which can be 
projected, are owing to natural causes which no competition can aflect, and 
it is not unreasonable to infer, that the opening of this very properly styled 
" Great Western railway,*' will produce as great a change in the "travel," 
as the opening of the Erie canal did in the *trade" of the West. 

CRANK MOTION AS CONNECTED WITH DB PAMBOTTft's EXPRESSION OF 

THE POWERS OF LocoHOTivE ENGINES. — By W. McClelland Cush- 

man,, Civil Engineer. 

Attempts have been made on many occasions, by different individuals, 
to account for the failure of de Pambour's formula by attributing the er- 
rors to loss of effect from crank motion; and this suggestion Is in some de- 
gree plausible, as thit gentlemen does not notice, in direct terms, the effect 
of the crank in modifying the force actuating the piston. It may, however, 
without any trouble be shown to be inadequate to account for the well es- 
tablished deviations of this formula. It has not indeed any degree of per- 
tinancc to such an inquiry. 

These positions are easily made out. But in the first place, I will il- 
lustrate briefly the operation of the crank in transferring the powfer from 
the piston to its working point upon the wheel, which will best be done 
through the medium of a diagram. 



!W. 
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In the annexed sketch, B represents the piston, C the wheel worked by 
the crank, r the connecting rod, and d the arm or throw of the crank. The 
expansive force of the steam is of course exerted, reciprocally, in the di- 
rection ab. Now this force in paasingfrom thit its primitive direction to 
its final direction in the tangent to the rotary circle of the crank, must evi- 
dently lose two proportions— one determined by the sine of the angle in- 
eluded between r and ab, the other by the sine of the angle included be- 
tween r and its final direction, it wonid be aaey to express generally, in 

terms of these angles and of r and d the amount of power actually oper- 

31 
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atiye apon the end of the crank at any point of its reToIation ; and hy 
means of the calcnlas to sum the toal amount offeree expended during 
a complete revolution. This compared with the amount of expansive 
force exerted upon the piston (.ifter allowing for vlrtunl velocity) daring 
the same period — that is a double stroke of the piston — would exhibit pre- 
cisely the proportion of power lost through the intervention of the crank 
and its gearing. A procedure like this is conceived to be the only means 
of arriving, mathematically, at a true result A theoretic investigation 
of this point, is, however, quite unnecessary to relieve the main question 
of all etnbarrassment — for these reasons. 

1. Because the loss of eflect from crank motion will not account for 
the errors of the formula. 

A decisive circumstance is entirely overlooked by those who rely upon 
this principle for this purpose. It is quite evident, that whatever may be 
the absolute loss from the crank, that it will be on some constant relation to 
the power expended on the total rasistance. Unfortunately, however, the 
results of experience and those deduced from de Pambour's ibrrnula bear 
DO such relation to each other. On the contrary, the two results are some- 
times nearly coincident, and then deviate very widely, &c. For instance, 
(Railroad Journal, vol IX, p. 45,) we have deviations from experiments 
of 10, 31, 18, U, 26. 57 per cent, in one set of trials; and 85, 30* 
88, 19, 5, 10, 18, dbc, in others. Those, therefore, who refer the errora 
of the formula to the intervention of crank motion, are reduced to the di- 
lema of explaining results which differ in every assignable degree from 
experience, without order or rule, upon the principle of an invariably pro- 
portionate loss ; and if the formula had been constructed without any re- 
ference to crank motion, its deviations from experience would, for this rea- 
son, require some very difl'erent cause to explain them. But, 

2. The suggestion is not in any degree pertinent, inasmuch as the losa 
of effect from crank motion is already provided for in de Pambour's for- 
mula f 

This last is a palpable paradox, but a glance will suffice to render it 
intelligible. For let it be observed that this resistance of an unloaded en- 
gine is incorrectly named, when designated friction. It is indeed a com- 
pound result, including within it the effect of the crank : and is, in fact, the 
friciion proper to all the rubbing parts of an engine increased in the ratio 
of the loss from crank motion. So when an engine is tracking a train of 
cars, the total tractive force is made up of the friction proper to the cars 
and of the resistance of the engine, now still greater than when unloaded^ 
in proportion to the degree of pressure thrown upon its rubbing parts by 
the train in convoy ; which resistance includes, as before, the effect of crank 
motion. 

When, then, the value of the total resistance of the engine, per ton* of 

* The actaal loss of power from crank motion in enfdnes of this class is always less 
than 6 per eeat. For the firietion per ton of load tipoo a level being 8 pounds, and the in- 
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its own weight aod of its load, is ascertaiDed and employed in estimating 
the total tractive force, the effect of the crank is exactly provided for in a 
very unexceptionable way. viz., experimentally. 

Now both these quantities were determined by de Pambour as elements 
ofbis formula ; and, therefore, although he nowhere notices in direct terms 
the eflfect of the crank in reducing the power, it is by implication, in this 
way perfectly eliminated. Nothing, therefore, can be more absurd, than to 
look for the discrepancies of this formula in the omission of elements 
which its author proved by experiment to be inseperable from it, aod for 
which exact provision had been made. 

Every fair and competent valuation of de Pambour's expression will 
reproduce the train of disorderly errors detailed in the above numerical 
statements, and that, too, without omitting the eflfect of the crank ; and 
will hint sufficiently the necessity of having recourse to other primary 
causes than crank motion, or any other influence bearing a given relation 
to the power, for an explanation of them. It will be matter for astonish- 
ment to me if any engineer will prove that the evaporating capacity of mo- 
dern locomotives, (and, therefore, their power,) is not increased with the 
velocity of mop'on, and in a very great degree ; and that the air does not 
oppose the motion in proportion to the amount of actuating surface ; or that 
these two elements (the one retardative, the other a much more powerful 
auxiliary, which will exert the utmost influence upon the powers of these 
engines in the future,) taken together, each according to its specific law 
and coefficient, do not solve every difficulty. 

Albany, March, 1840. 

For the American Railroad Journil and Mechanics' Magatine. 
DESCRIPTION OF II. R. & J. £. SCRRE^l's IMPROVED MEA1C8 FOR PBX- 

VEKTINO AND EXTINGUISHING FIRES ON BOARD STEAM VESSELS. 

A double cylinder, B, closed air tight at both ends, is to form a ring 
around the smoke pipe A, and to be about two inches clear, around the 
same; the cylinder to extend from the top of the boiler upwards, above any 
wood or deck work near the smoke pipe ; the cylinder is to be nearly fil- 
led with water, by a force pump D, worked by the engine when running, or 
by hand if required, when the engine is not running. A waste pipe b, in- 
side the cylinder whose top shall reach within about one foot of the top of 
the cylinder, is to carry off the surplus water from the cylinder, either to 
the boilers, or over the side of the vessel ; and the space left in the top of 
the cylinder, becomes an air chamber C. 

crease of resistance in engines ratins: 1 pound per ton of load reduced io a level, th« frap- 
tioii (•8s(12 per cent.) expresses the toial pr<iporiion of resistance brought into action by the 
operation of the engine ; and but a part of this n due the effect of the crank. Again, tha 
total resistance of an engine per ton of its own weight is 16 pounds, and 8 pounds of this 

I IK 8 

at least is due the friction of the wheels ; consequently Lx----=s'0i8 (leas than 6 per cent) 

8 lo 

is the greatest diminution of power attributable to crank motion. It has often b^n erro- 
neoualy estimated at 8 or 4 times this amount ; but a proper thaorstic investigation fully oon- 
firms tba remit which has been eatabliahed by espenmants. 



Mtuiaehiaelti RaUroad Rtporlt. 




A mnia pipe e, and branch pip«s g, leading from the cylinder, are to t«r- 
mipate ID hose, with cocks and noanela A, in any part of the vessel, and a 
cock e, in the waste pipe b, is connected lo the cock i, in the main c, by the 
common icat ion /,- and shutting the cock c, in ibi> waste pipe b, opens the 
main cock d; convening the whole apparalos into an eSective fire engine, 
(whose power is regula'.ed by the capacity of the force pnmp) and at the 
Mme time supplies all the pipes which have the hose with cocks and not- 
■els, making them available for qnenching a fire in any part of the vesaeL 

A safety vaWe in the cylinder prevents breakage, through the presaure 
given to the water by the force pomp. The reverse valve R, allows the in- 
gress of eir when wanted in the air chamber. 



rOVBTH AXMVAL KEPOKT 01 THB WEBTZBM BAILBOAD COXPOSATlOS. 

To the Honorable Legitlalure of the CommonAeealth of Miuiaehitutts : 
(CoDtinusd fram piga 224.) 

The timber wanted for the same purpose, has been, principally, contract- 
ed foi ; and that for the part <rf the road west of Pittifield, is in awrea of 
doliniy. 
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Tbe damages for land and fencing have been settled and 

paid, and the titles secured for about 40^ miles. 

They have been liquidated by agreements in writhag, for II J " 

Settled by appraisals of commissioners, for 6] ** 

And are unsettled for 3*6 ** 



Total, 62-6 •• 

Convenient depot lands have been secured for seven stations, west of the ^ 
river ; and tbo^e for others are offered upon advantageous terms, when the 
locations shall be agreed upon. No one of the stations has, as yet, been 
a,ctually located by vote of the directors ; but the subject is in the hands of 
a committee, for a personal examination. 

The receipts and expenditures of the corporation, for the year past, as 
stated by the treasurer, as of January 1, 1840, are as follows, viz: 

Receipts. 

Balance of 4th annual account, Jan. 1, 1839, $354,055 56 

Received on 3d Assessment, (2.975 00 

4th " 4.485 00 

6th " 7,360 00 

6th " ' - 8,505 00 



•f 
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23,315 00 

for sale of timber lands, 990 64 

on transportation department, 17,425 63 

for state scrip sold (profits paid sink- 
ing fund) par, is 501,329 54 
'* for exchange drawn agt. scrip unsold 655,1 14 52 

-1,156,444 06 

Ootstaoding drafts by engineer, in favor of contractors, ac- 
cepted, and not yet due, 57,850 05 
Amount due Baring, Brothers & Co., Liverpool, 12.526 05 
" " Geo. W. Whbtler, agt. moving power, 1.490 85 

tLG24.097 84 

Expenditures. 

Amount paid for incidental expenses, 15,921 38 

construction, including iron, 1,225,235 55 

engineer department, 38,053 16 

land damages, 54.691 23 

depot l;inJs. 6.439 27 

interest on bonds or scrip, 39,965 91 

enffiofs, cars, etc., 69,670 21 

fuel etc., 6,596 68 

depot buildings, etc., 60,751 15 
expenses transportation depart., 13,299 47 

contingent fund, 1,290 97 

Balance, 92.282 86 

1.624,097 84 

Transportation Account 

The total amount of receipts from the business of the road, for 3 months 

prior to January I, 1840, was, 

For transportation of passengers, three months, $13,472 94 

** merchandize, two months nine days, 4 ,136 21 

Tot^ recdpls, ^7.609 15 
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The expendiiurts of this department for the same time, were, 
For repairs of the road, 1,076 00 

•• " enjriops and cars, 1,004 43 

Miscellaneous expenses, including clearing snow, 12,303 21 

i^.380 64 

Balance, 83.228 51 

The amount of capital paid in, is the proceeds of six assessments of 
$150,000 each, laid upon the stock, amountini^ in the ivhole to $900,000. 
And there has been collected upon these on the first of January, inst. the 
followini^ sums, viz: 
* Oa the 1st assessment, $150,000 

2d " 150.000 

3d - 148,835 

4th •• 148.455 

5th *• 148,450 

6th " 148.175 



•* 

u 



893.915 

Balance due and uncollected, $6,085 

This (mall deficiency is constnntly diminishing by means of collectiona. 
And the treasurer anticipates but a very small eventual loss upon all the 
bssessments, including notes secured by a pledge of stork. 

And it is believed that a contingent fund, on hand, will cover a consider- 
i|ble part of it. 

The act of the legislature of 1838, authorized the loan to the corpora- 
tion, of the scrip of the State, havinor 30 years to run, for the sum of 
$2,100,000, on the condition of the collection of certain proportions of six 
assessments upon the stockholders. The whole of these assessments was 
$900,000, and there has been collected thereon, on the 1st of January inst. 
as before stated, the sum of $893,9 15» being a much larger amount than 
was required by the act. A small portion of the 4 last assessments was ia 
notes, secured by sureties or a pledge of stock. 

The act further required, that the corporation should execute to the 
Commonwealth, a bond, to apply the proceeds to the construction of the 
rojd, and to pay the principal and interest of the scrip, as it should fall 
due ; and should mortgage the whole road, and all the franchise, and pro- 
perty belonging to the corporation, to secure the performance of the con- 
ditions of the bond. This requisition has been complied with, the bond 
and mortgage were given, and the interest on the scrip has been punctu- 
ally paid by the corporation. 

Another provision of the act required, that the premium or profits on 
tee sales of the scrip should be paid to the Treasurer of the Commonwealth 
and, that to this should be added, annually, after the road should be open- 
ed for use, a sum equal to one per cent, on the amount of the scrip, from 
the income of the road ; and that the whole should by the Treasurer be 
placed at interest, and the same, with the interest annually accruing there- 
on, should constitute a Sinking Fund, for the future purchase or final re- 
demption of said scrip. The premium or profits on the sales of scrip here- 
tofore, so far as the accounts of siles have been received, have been duly 
piid over to the Treasurer of the Commonwealth. as will hereafter appear. 
And the whole is now under the care of the commissioners of the siulcing 
fund, as provided in an act of the last L**gi$lature. 

The act of March 23, 1839, authorized a further issue* of scrip, upon 
terms similar to those of the first act. for such a sum as might be necessa* 
ty to enable the corporation to complete their road, not however exceeding 
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91,200,000. or this snm. the issuing^ of $400,000 is on condition that the 
corporation previously collect the sum of $75,000 upon a 7th assfssment 
upon the private stockholders, nnd another $400,000 is upon condit.ou of 
a similar collection upon the 8th assessment. 

The act further provi Jcs, that the Commonwealth may, at any time ajter 
its passage, purchase the road, nnd all tl^e propeity of the (;or))orution, by 
paying therefor the cost, and 7 per cent, interset. 

This act hps been assented to by the alockholders nt a I'sral meeting; 
and the bond and mortgage thereby required have been fiitd with the 
Tn>asurer. 
The whole of the scrip authorized by the act of 1838, has 

been received by the corporation, being $2,100 000 00 

And also the first instalment under the act of 1839. 400,000 00 

Of the former, there had been sold in England, at the date 

of the last advices* $1,228,000 00 

And the Treasurer of the corporation has drawn upon the 

agents, against the balance of scrip unsold, and in antici* 

pation of farther sales^ 655,114 52 

Making total amount drawn for, $1,883,114 52 

The scrip disposed of has been sold nt an advance or profit above par 
value, averaging 3j- per cent., and it has always commanded a much higher 
price than any similar American scrip. 
Siakinq^ Fund. — The profits arising from the sale of the 
scrip above mentioned as already sold, being $1,228,000, 
result. 1, from t\\e premium for which the same has been 
sold above the par value, and 2, from the premium on the 
exchange drawn for the same, and they amount to the 
sum of $137,605 30 

Thpse profits are regularly paid over to the commissioners of the sink- 
ing fund, as fist as the accounts of sales are received from the agents;-— 
and occasionally transfers are made to that fund in anticipation of those ac- 
counts. The amount so paid over frona time to time, was, on the Ist inst,, 
$ 1 1 5,528 29. And about $22,000 more will be paid over during the month 
of February next. 

To the above sum is to be added the premium on the ex- 
change heretofore drawn against the scrip unsold, as be- 
fore stated, viz., $655,114 52, which is $64,251 25 
And which makes the amount in hand to accrue to the fund 
from profits on $1,228,000 sold above par, and the pre- 
mium on exchange already drawn on $1,883,114 52, $201,856 55 
This is exclusive of any advance on the future sales of the 
scrip to meet the $655,1 14 52 drawn against it. But as 
the whole scrip has been sold at an average premium of 
3} per cent., it is safe to say, that that amount of scrip will, 
on sale, yield an advance of 1 per cent, net, say, 6.55! 14 

Total profits on $1,883,1 14 52 of scrip, $2u8.4U7 69 

or a little over 11 percent. 

If it shall be found necessary to use the whole of the $1,200,000 of the 
scrip authorized by the act of 1839, in order to complete to road west of 
Connecticut river, there will remain unsold and undrawn for, 
January 1, 1843, the whole of that amount, $1,200,000 00 

And the balance of that issued under act of 1838, 216,885 48 

Total as the basis of further profits hereafter, $1,416,885 48 



M8 MoMitkehmtU Kailfiwl RefOfU. 

If the tame profits are realiased upon this as upon the pre- 
ceding — 1 1 per cent, the amount from it will be $155,857 40 
To which adJ proceeds realized as above, 20 8,407 69 

And it gives the total amount of the principal of the fund, 
from ihis source only, $364,265 09 

Which is exclusive of the 1 per cent, on the amount of the scrip, or $33,^ 
OJO annually to be paid to the fund from the iacome'of the road. 

This sum of $364,265 09, is to be placed on annual interest as received 
ani secured in the manner prescribed in the sinking fund act, and to accu- 
mulate until the scrip falls due. It is understood, that the amount already 
p:iiJ over to the commisioners of the sinking fund, being $115,528 29, 
has b^en readily loaned on the best security, at 6 percent interest, paya- 
ble semi-annually. And no doubt is expressed by them, that the whole 
m ly be loaned at the same rate. As the fund is managed ttithout charge 
we miy then sifejy assume that for the whole time, the fund may be made 
to^ produce at least 5^ per cent annually. 

Tne scrip is all payable 30 years from its date; and being dated and is- 
sued at diflferent periods, it is found that to average iht^ whole, it is eqoir> 
alent to a scrip pf $3,300,000, falling due about April 1, 1869. 

Upon the whole principle, lijie average lime, at which the whole profits 
will be paid over to the fund and put on interest, will be about October 1, 
1840. 

The ioteresl, therefore, should be computed on the whole $364,265 09 
from October I, 1840, to April I. 1869, or 28^ years. This at 5 J per cent, 
annually will increase this item to $1,610,031 53 

To this is to be added, the one per cent on the amount of the 
whole scrip, or $33,000 annually, required to be paid to 
the fund from the income of the road, after it is opened 
for use. Should the first payment from this source be 
made October 1, 1842 — and the annual payments extend 
to April I 1 869, the average time the whole scrip falls due 
— it will give 26^ years. The annual interest at 5^ per 
cent on these yearly payments will increase them to the 
sum of 1.937.880 14 

Giving the proceeds of the sinking fund, when the scrip 

falls due at 5 J per cent, $3.547,91 1 67 

Which will over pay the prinrpal by 247,91 1 67 

As stated in last year's report, "this surplus may be applied to the f»x- 
penses of remitting the money to England, when due, if, as is probable, 
exchange should then be against us. And if a larger amount should be 
wanted for that purpose, a portion of the income from the business of the 
road, may be set apart, annually, for a few years prior to the time when it 
may be wanted." 

** It is intended that the semi-annual interest falling due upon the scrip, 
shall be paid by the corporation from the accruing income of the road. — 
And a net income from the business, of 6 per cent on the cost of the road, 
will pay the 1 per cent, annually to the sinking fund — 5 per cent interest 
on the scrip, and give a dividend of 6 per cent to the stockholders, on the 
amount advanced by them. 

If as is now the fact, the fund is loaned at 6 per cent instead of 5^, it 
will produce, when the scrip falls due, the sum of $3,870,449 10 

Which will overpay the principal by 570,449 IjO 

A surplus amply sufficient to meet unexpected losses, deficiency of in- 



erest tertfhort times, expenses of the futid, and cost of remitting tbe prin- 
eiple when due. 

In view of these facts, and of theuntnterropted success which has attend* 
ed h11 the financial operations of the corporation heretofore, the undersign- 
ed cannot omit the expression of their entire confidence, that the Coonmon- 
yrealth \a perfectly secure for the whole amount of the loan of credit to the 
corporatton, and that neither tho State, or the stockholders, will ever be 
called upofi to pay a single dollar of that loan. 

Unless there is some feliacy in the foregoing calculations, which tio one 
has, as yet, been able to detect — although they have, in effect, been before 
thepuwic for two years past — the sinking fund will, of itself, be amply 
sUilicient to meet the principal of the loan. The accruing interest upon it 
has been heretofore paid by the corporation, and there is no reason to doubt 
that it will be punctually met by them hercatter. If it is not, the Com- 
monwealib, holding a mortgage of the entire road, ;»nd all the franchise 
and property of the corporation, have a right, by the terms of the grants, 
to take immediate possemon of the whole, receive the income, and apply 
such part as may be necessary, to pay the interest; — or they may farm it 
out for the purpose, at their election. This they may always do, without 
re-paying to the private stockholders the 8800,000 which they shall have 
paid in assessments towards the construction of the road. 

Supposing the whole scrip to be necessary to finish the road, the mort- 
gage is of a properly costing four and a half millions of dollars, to secure 
a loan of $3,300,003. anJ a property too. which must produce an ample 
income, to be annuilly increased by the increasing business of the country. 
It cannot, therefore, by any reasonable man be doubled, that the Common- 
wealth have most abundant security for this loan of their credit to advance 
this great public enterprise. They have, in eflfect. only indorsed the paper 
of the corporation, or guaranteed their credit; taking, not only sufficient 
eventual security, but such as they may take into immediate possession on 
the first defalcation. 

Ani, in order further to provide against loss, four of the nine directors 
are annually chosen by the Legislature; thereby giving the Stale certain 
rtieans of knowing the whole ope,rations of the corporation, and of watching 
even the minutest expenditure of its funds. 

But, superadded to all this, is the provision bfthe act of 1839, that the 
Commonwealth may at this moment, or at any future time, near or remote, 
purchase the whole road, with all its appurtenances, and all the property 
of the corporation, by p\ying therefor, the amount of capital paid in, and 
Seven percent, per annum interest, of profit thereon from the times of the 
paym-^ntof the same by the stockholders, deducting any dividends that mav 
Jj a ve been received — thus securing to the State the rififht to buy the road, 
virtually at cost, if it should prove profitable, and leavmgf it with the stock- 
holders, strbject to the mortgage, if it should not be so productive, as to tempt 
to its purchase. 

It should be borne in mind also, that the enterprise was one too great for 
private capital ; that no one subscribed to it for investment, merely, but in 
order to promote a great public improvement, and that it could not have 
been accomplished without this extended aid from the State. 

,It would seem, then, in view of all these consi lerations, that no citizen of 
Mass ichusefts who values her prosperity, however fastidious he may be. 
can persuade himself, that former legislatures have been unwise in ihes« 
grants, or indiscreet in the mann^t, in which they have been protected. 

The directors improve this f^ppftWttnity, aTsO, to *»tpres$ their Conviction. 

32 
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that the whole road to the wettero line of the State, will be finiabed, wit6 
all the equipmeme oecessary to pot it in order for use. by meaoe of the fanda 
already provided for the parpoae. 

The ruourcet provided for the work, reaulte, 

1. From assessmeDU od the stock, $1 ,200,000 

2. Scrip of the State, 3 ,300/)00 

Total, $4,500,000 

The cost of the part of the road completed east of the river, 

is before stated at $K972,985 07 

Leaving applied and applicable west of the rirer, $2,527,014 00 

The cost of road west of the river, was estimated in De* 
cember, 1838, with as much care as was practicable, 
after ail the principal objects of expeoditare were under 
contract ; and when the principal items of cost were well 
understood, with the exception, perhaps, of the grading 
,^ and mstsonry through the mountain division. Tbetotal 
estimate for puuin^ this part of the road in order for 
use, was, as stated in the report of last year, $2,826,442 6f 

Leaving a surplus of resources, above the estimates of $200,571 40 

And it can hardly be believed, that the actual cost will exceed the estimatee 
by this amount. 

As to the probable income of the road, there has as yet been no eppor- 
tanity to test it. It cannot be fairly iudged of, until the western part of u has 
been for at least one year opened foi use. The part east nf the river bad 
been in operation for passengers three nM)nth8, and for merchandise two 
months only on the 1st oi January iost, the time to which the accounts are 
made up. And this was under the most discouraging and adverse circum- 
stances. It embraced a season of the year, when even in prosperous timts, 
few railroads in New England receive an income equal to their current ex- 
penses. The whole period was one of unusual depression with the businese 
community ; — and when no one travelled except from necessity. The em- 
barrassments attending the manu&cturing and other active interest of the 
country were such, that all engaged in them have forborne to procure sup- 
plies beyond their immediate wants. The proper department having oe- 
clined for the present to transfer the public mail to the cars, the stage-eoachea 
having the advantage of the contracts have been running, on the same line 
of travel, in ac^tive competition with the road, and at fares much reduced. 
The winter thus far has been one of uncommon severity, attended by a 
succession of deep snows, now accumulated to an extent.un known for many 
years, and requiring heavy and repeated expenditures in clearing the track, 
and access to the road, both by passengers and for merchandise has been, 
from this cause, seriously interrupted. It may be added also, that the busi- 
ness upon the Connecticut river, from which much is expected hereafter, 
has been entirely closed for a great part of the time. 

It will readily be seen, therefore, that the results in the abort period during 
which the road has been opened, can afford no criterion by which to judge 
of its productiveness. The undersigned have never antidpated that, for the 
first six months of its operations, the income of the rood wouki more than 
meet its expenses. But they are hapny to find, by the statement ot the ae- 
count before given, that, under all the diseooragements to which they have 
alluded, the road has wiore <Aa» *' paid its way** — the receipts having ea- 
ceeded the expenses by about 22 per cent ^ 
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Upon the opening of the spring, and the reyival of business from its present 
depression, the Directors anticipate a sueeessftil and constantly increasing 
business upon the road. The advantages of this means of communication 
are more and more felt in towns remote from the line ; and new lateral roads 
are opening, and new lines of stages establishing, to accommodate the nev^ 
courses of travel. The Hartford and New Haven railroad has but just com- 
menced operations, thus presenting a continuous and more inland communis 
cation by steam, between Boston and New York. Theproduceand merchan- 
dise of the populous and flourishing towns in the valley of the Connecticut, 
for near 200 miles north of Springfield, have heretofore been transported, 

Erincipaliy, by teams, to and nom Boston, at a great expense. And it has 
een ascertained, that, at the distance of^ at least, 50 miles north of Spring* 
field, about 50 per cent of that expense may be saved by the river and rail- 
road transportation uniied, and a corresponding advantage gained, in the 
more nothern towns. In order to attract public attention to this subject, and 
to procure and give information, an agent is now on a tour up the river, and 
it is believed, that a new and valuable business may be realized from this 
source the coming season. 

But all these arrangements require time and long continued attention for 
their completion, and the results, so fur as they may affect the income of the 
road, must not be looked for too hastily. In conclusion, the undersicrn- 
ed see no reason to doobt, that the early anticipations of the friends of this 
enterprise, will in time be fully realized \ and they are encouraged to believe, 
that those friends will be stimulated to contioued efibrt, until, they shall see 
this great thoroughfare in successful operation, through the centre of the 
State, from the seaboard to its most western boundary. 

Thomas B. {Wales, Josiah Quincy, Jr., John Henshaw, George Bliss, 
Amasa Walker, Charlps Hudson, John Howard, Directors. 

«scoNn akMual report of the vrtsT stockbridob railroad cor- 
poration. 
Ta the Honorable the Legislature of the Commontotalth of Massachusetts : 
The directors of the West Stoekbridge railroad corporation do make this 
cheir second annual report of their acts and doing?, receipts and expendi* 
tures, under their act of incorporation. 

The length of the said road being only about two and three-fourth miles 
in length, it was originally contemplated by said corporation and by the 
Hudson and Berkshire railroad company, to unite said roads, and both 
companies passed resolntions to that eflfect, and leave was obtained of the 
legislature of the State of New York so to do and both corporations 61ed 
their respective petitions to the legislature of this Commonwealth at their 
last session, praying for this liberty, which petitions were not acted upon, in 
consequence of the right reserved to the Western railroad to buy the West 
Stoekbridge railroad, but were continued to the present session. 

With these views, the Hudson and Berkshire railroad corporation, (by 
James Miller, their president,) subscribed a large amount to the stock of 
the West Stoekbridge railroad corporation, and put on the superstructure, 
and nearly completed the stone depot, at the eastern terminatiot) of said 
railroad, before the first report was made. Since making said report, said 
•company have completed said stone depot, and have erected a stone engine 
house, and store house, and wood house, at said depot, and have been run- 
ning their locomotives and cars over said West Stoekbridge railroad, smce 
nakiog the first report under a lease, in which said company were obliga- 
ted to pay an equal amount of the nett proceeds of both roads, proportion- 
ate to the coat of each road, by the first day of April next, the expiration 
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9[ said lease. By reason' of this iiDderttandiag* said West Stockbridgs 
railroad corporatioo, have npt been as panicular, as they otherwise would* 
but have permitted said Hudson and Berkshire railroad corporation to put 
on said superstructure, and erect said buildings, and -are unable to state the 
cost of the same, or the income of the road, as the account has not yet been 
rendered. 

By a statement of the Treasurer now exhibited, it appears that the rents 
of the corporntion, have been. 

From stockholders and advances made by directors, $11,644 02 

And the expenditures for land damages, grading the road, 
and building bridges, and incidental expenses, ^ 11,310 14 

All which is respectfully submitted. 

Daniel Spencer, Jr., Erastus Crocker, Thomas Cone, Martin Hendriz, 
Lyman Hinman, Sylvester Spencer. 

RECEIPTS ON THE HARLEV RAItROAD. 

Fare for passengers for March, 1840, 06,444 89 

March. 1839. 4.634 16 

ti.8lO 23 
Fsre for January. February and March, 1840, •15,369 83 

Fare for January. February and March, 1839. 10,651 52 

•4.718 31 
Showing^n increase the first quarter of this year over the corresponding 

iqnarter of last year, of $4,718 31, equal to 44J per cent 

Total receipts for fare for the year ending on the 1st of April, 1840. is 

4>ne hundred and four thousand, five hundred and one dollars fifty-four cts. 



Erie Canal Tonnage. — ^The tonnage moving on the firie Canal 
during the^^ear 1839, by a late report of the State officers, amounted to 
845,167 tons. Of this quantity 282,244 tons came on to the eanal west of 
Montezuma intermediate to Bufialo, and from beyond our own State. The 
Oswego Canal yielded 221,014 tons; the Cayuga and Seneca, 26,300; 
Chemung, 36,089; Crooked Lake, 26,823; Chenango, 16.928— all enter- 
ing the Erie canal east of Montezuma. 

The prod4]ct of the forest, in lumber, timber, etc.. floated on the Erie ca- 
nal, amounted to 437:736 tuns. From agriculture, in breadstufis, the ton* 
nage was 124,683, being less than the average tonnage in these articles for 
the last six years. The forest is decreasing, while it is certain that ngri- 
eulture, manufactures, and other articles will not supply the deficiency for a 
long period of time. 

That the capacity of the Erie canal, in Us present state, even with single 
locks, is adequate to the transportation of ail the products of the forest, ag* 
riculture, etc., is proved from the report of the commissioners of the canal 
fund, in Assembly doc. No. 63. It is stated page 12, that the tonnage has 
decreased from 753.191 tons, coming to tide water in 1835, to 602.128 tons 
in 1839; a (ailing ofiT ef 151,062 tons. Further,tbe lockages, at the most 
crowded point (Alexander's lock, three miUs fast of Schenectady) has de- 
creased during the last six years from 25.798 to 24,234 — to 1564 lockages. 
It is stated that 242 lockages have taken place in one day, without full em* 
ploymentto the canals, viz. 177 lockages east, and 65 west. This would 
give at the same rate, for the last season of navigation. 51,186 lockages^ 
instead of 24.234; in other words, it is a true indication of the capacity of 
ftbe canal. 

Ujider ibis vi«w» is it not batter to let the Erie canal rest (ot the preseo 
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and tuni our reaouvces. if tbey can be safely used, to complete our mihrofid 
system 1 The west \\'\\\ soop ihiok so *-the north and the south are already 
of thia opioion. The improveitjenis in the Jocomotive engine, and its ca- 
pacity to dratv large tabids, at cheap rates, is claiming the attention of our 
neighbors. Massachusetts with her great western railway, wiil soon ha?e 
a line from Boston to Buffalo. This will soon convince us in Nf^w York, 
that we must depend on something more efficient than canals and the Hud- 
890 river, to compete with our enterprising and prudent neighbors. 

J. £. B. 



[The great importance of the following report induces us to publish k 
entire, with the exception of the details of the property, dfj-ots, &c. 
which are oT no use to the proffssional reader^ and occupy many pages 
of the pamphlet. 

It may be remarked that this report contains the^first complete description 
ever given of these works by the company.] 

BEPORT OF THE JOINT BOARD OF DIRECTORS, TO THE STOCKHOLDERS 
OF THE DELAWARE /kND RARITAN CANAL, AND CAMDEN AND AS- 
BOY RAILROAD AND TRANSPORTATION COMPANIES, ON THE COMPLE- 
TION OF THEIR WORKS \ WITH THE PROCEEDINGS OfJtIIE STOCK- 
HOLDERS — AT THEIR MEETING ON THE 29tH OF JANUARY, 1840. 

The works of the Delaware and Raritan cnnal, and Camden and Am- 
bpy railroad and transportation companies, are all completed in the best 
manner, and the heavy expenditures constantly accruing during the pro- 
gres? of their construction, are now at an end, upon which auspicious 
events, the directors of}t>r their hearty congratulations to the stockholders. 

A detailed statement oQthe propeity, owned by the companies, of all 
moneys received and payments made on account o( the same, with the books 
of entries, auiht^nticated by vouchei s for the smalkst sums expended, are 
herewith submitted for your inspection. 

The management of your aflfltirs, either good or bad, as you may this 
day determine, devolves upon the present board of directors. They have 
superintended them from the commencement to the present moment, and 
they welcome you most cordially to this examination, and hope for their 
credit, as well as your own and the public satisfaction, th&t you will giv6 
to it, the character of a most thorough and rigid scrutiny. 

The accortipjinying statements will so clearly show the value of your 
canal and railroads, and the unf'Xampled prosperity of the compnr^ies, that 
the directors feel it necessary to make son>e apology for indulging them* 
selves in a single remark on the subject, and hope to find there excuse in 
the pride they feel in having directed these works, fiom their brgining to 
their final and triumphant completion. Formerly the passage between 
Philadelphia and New York occupied from eleven to twenty hours; and 
was performed with great personal discomfort, and no 9m:ill hazard of 
limb and life. Merchandize was transported from city to ^'\xy at ^reat ex- 
pense of insurance as well as of freight, and subject to all the difikulties« 
uncertainties and dangers of a coasting voyage. Now passengers are car-^ 
ried from city to city, during the most inclement seasons, in from six ta 
seven hours, and with nearly the same comfort as thev enjoy at their own 
fire sides. Merchandit^e is transportefl in less time, with less expense, and 
with an entire saving of the insurance. 

They congratulate you on the immense public good that you have done. 
You have, at a leiia cost than other works of like magnitndt, fnislied the 
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Eeatcstand most valuable part of a syttem of interna) improvefneot, yoo 
?e completed for yoor country the roost important link in the chain of 
communication between the nottbern and southern sections of the United 
States, which will afibrd to the general government the means of trans* 
porting their troops, and all the munitions of war, as well as the mails, 
10 much IfSs than half the time heretofore occupied, and ot prices, which 
in comparison with like transportation during the last war, will sfive many 
nHllions of dollars to the public treasury. You have been mainly instra- 
niental in bringing New York and Philidelphia in close proximity ; in in- 
creasing the intercourse between these cities, from fifty-two thousand to one 
hundred and eighty-one thousand five hundred persons a year, and in re- 
ducing and equalizinq: the price of travelling, and also of fuel in New York 
ani in the Eastern States. But while you have had such high aims for 
the general good, you have nevertheless regarded the interests of New ^ 

Jersey as the **chiefe8t thing;" nor have you in our judgment miscalcu- 
lated those interests. 

You have constructed for sixty-fite miles, through the heart of New 
Jersey, the most spacious canal, which adds year alter year, thousnnds to 
the value of her agricultural interests, while it carries with it wealth and 
happiness to her citizens generally, and which may be referred to, as a 
lasting monument of the sagacity of New Jersey statesmen, and of your 
patrioti^m and munificence. 

B»'&tdes making this expensive canal for them, you now furnish to the 
Stnte of New Jersey nn annual sum sufficient to pay the expenses of the 
State Government; and which will no doubt increase, so as to enable her 
t9 lay by the means to purchase all your works at the expiration of the 
lease^ which you hold under her. 

It i^ a matter of especial congratulation, that these gratifying results to 
the puctic have been obtained under the protection and patronage of various 
Legislatures, without distinction of pnrty, and 'without any infringement 
of priv.ite rights, and may well stir up the pride of Jerseymen, when they 
look around and see the mortification and embarrassments, which have fol- 
lowed other systems of improvement adopted by different States of the 
Union. We, therefore, most earnestly congratulate you upon these pub- 
lic benefits, which through you have been achieved. 

We now proceed to say a word or two in relation to the value of your 
property, and the tenure by which you hold it. Although you have paid 
f )r it, ani New Jersey has not advanced or even loaned one dollar towards 
it, still the fee is in her, not in you. You are the lessee for a term of 
years on'y, and the State can, after re-imbursing you, dissolve the corpor- 
ations ; the railroad at the expiration of thirty years from and after its com- 
pletion; and the canal at the expiration of fiAy years from and afler its 
conipletinn. The relation that exists between you and the State, i? simply 
that of landlord and tenant, with leave to improve, under limitations and 
restrictions, dictated by the State, on full advisement, accepted by you, and 
ratified year after year by different Legislatures, with all the solemnities of 
constitutional enactments and plighted faith; and it is with high emotions 
of State pride that we thus publicly bear witness, that amid all the taunts 
and reproaches heaped indiscriminantly upon corporations; amid the most 
earnest and plausible supplications of intriguing and designing men, amid 
the most extravagant oflTers of remuneration, New Jersey, her people, an^ 
her Logislitors have stood firm to their own laws, and have invariably 
treated with contempt all efforts made to seduce her from her honor or her 
obligations towards you; and you may rely upon it that she never will al- 
Jew you to he disturbed in the enjoyment of your corporate rights, especi- 
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nDy ae k hat been your pride and coDStant endeavor to observe, on yocir 
part, tne obligfations you are under to the State. And why should she?-— 
It is alike her interest, as well as her duty and wish to maintain inviolate 
her contract with you. She has leased for a valuable consideration, the 
rights you possess by your corporations, for the periods before specified. 
And what is thirty or fiily years in the lifetime of an Empire? Scarcely 
time enough to give a fair opportunity to determine whether your untried 
and adventurous experiment would succeed. The State is satisfied with the 
lease; she gives nothing, and gains every thing; she has furnished to her 
own citizens and th^ public, a communication as cheap, safe and expedi- 
tious as any in the coipntry. Not only have these important works been 
secured, but the companies by their contract are restricted to the sum of 
three dollars for the transportation of passengers from city to city. If there 
is truth in experience and figures, you ought likewise to be satisfied your 
property, after a ^areful examination, is thought to be worth more than you 
have paid for it, if judged by the cost of other works of like kind here or 
abroad. The works have been constructed with rigid economy, having a 
proper regard to their durability, and will compare advantageously with 
any other, either in this country or elsewhere. A distinguished engineer 
from England, has recently examined them with attention, and has pro- 
nounced this opinion. The great object with the directors has been to pre- 
serve your capital unimpared; and so to construct the works as to ktep 
them as hr as possible from deterioration, and up to this lime they are as good 
as the day they were first used. They have become settled and firm. — 
Your capital, therefore, is not only quite ^afe, but has been improved. 

We will now inquire how profitably it has been invested. 

The receipts for the last six months show a profit of seven per centum, 
which, considering the depression of all kinds of business, is, in itself, 
enough to satisfy you as to the value of the investment. But to make ** as- 
surance doubly sure," let us look throngh the accounts for years past, and 
ascertain whether these receipts have been the efl>cls of sudden and unex- 
pected good fortune, or the quiet and natural result of a regular increasing 
business. It will be seen that there has been, from the commencement up 
to the present time, a regular and progressive increase of nett profits. As 
will appear* from the following tabular statements, which have been taken 
from the books of the company by the committee, and may be relied upon 
as the true results of the several designated years : 

An annual statement, showing the number of passengers and tons of mer* 
chajidise transported across the State over the Camden and Amboy rail* 
road. 

Columns A. A. show th^ relative increase or diminution, of the number of 
pas8(*nger8 and tons of merchandise transported across the State. The 
year 1833 being estimated at a hundred. 
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Tiarlf Uatement ef receipts and comparative statement of the same. 

No. 1, Dito. No. 2, Gross amount of receipts. No. 3, Cooiparotive 
statement, showing the relative proportion that the receipts o( the differ- 
ent years bear to the receipts ot the year 1833. No. 4, Gross e^p^ndi- 
tures. No. 5, Shows the relative propoition that the e.tpenditur<-8 bt'ar to 
the receipts of the year 1833. No. 6, Nett gain. No. 7, Shows the 
relative proportion of the nett gain to the receipts of the year 1833. 
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From this statement it appears that there has been an annual increase of 
the nett profits of the companies of 20 per cent. 

From the derangement of the monetary affairs of the country, and the 
stagnation of business for several years past, it will be at least fair to judge 
of the future prospects oftbecomp I nies by the past. Supposing then there 
should be no greater incrt^ase for the next seven years, the mftt profits will 
be in seven years from this time, one million aocl forty-two thousand dol- 
lars; from which dedoctin? the interest on the loans, viz. one bundled and 
ninety thousand dollars, will leave the sum of eight htmdred and fi.^tyHwo 
thousand dollars, or a dividend of upwards of 28 per cent, per annum. 

It would mike this report too long to enter into all the parttculnrs that 
might be stated, fully to illustrate the causes of such a constantly increaa* 
iog business. The following may serve to give you some idea of it. mod 
of the progressive value of the investment. Two years since, at the request 
of some market people, in New Jersey, a line called* the pea line, with two 
cars, was occasionally started from Camden to New York, with do other 
view or exp.^ctation than the accommodation of a very useful and resppcta- 
ble class of men. This line has steadily increased, until it has become 
profitable beyond all expectation. During the past year, it has been run- 
ning daily, sometimes taking with it as many as sixteen cars laden, at the 
appropriate season, with peas, preaches. potJiloes, asparagus, cabhaires, live 
Stock, and upon one occasion, (ns incredible as it may seeni) thirty tons of 
green corn. This connectd with the gradual increase on the other lines, 
will enable you to julge. what you may fairly expect in a few years hence j 
always bearing in mini, that the expenses do not increase in the same ra- 
tio with the receipts, because the same capital can do ft larger business, 
whilst the interest to be paid remains the same. 

(To be continued.) 

- ■ - . 

A Good -Move on the Western Railroad. — At the annnal meet* 
ing of the stockholders, held on the 12th inst. it was voted unanimously, 
to instruct the directors to reduce the rates of fare and freight between 
Boston and Springfield one-third. The rates will be now 250 from Bos* 
ton to Springfield, for passengers, and 3.75 per ton for freight. Thus in* 
riting to the Boston market the trade of the whole Connecticut valley, by 
thestrongeit inducement, vit., a cheaper rate of fiire and of freight than to 
ftoy other market for tales or for supplies.— Boston Gazette. 
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II:^■ We request the attention of our readers to thei article in this num- 
ber entitled "Eno^lish and American Railroads." We have reason to be- 
lieve that it comes from a gentleman who from vast experience and infor- 
mation, knows when and Where to institute comparisons, and independent- 
ly of the merit of the article, its authority renders it worthy of notice. 



In thenumbet of this Journal for April 1st, we published an article con- 
taining strictures upon Prof Renwick's paper, appended to the last edition 
of Tredgold on the Steam Engine, etc. The tone of these remarks is not 
as calm and philosophical as it might be, we should rather say — as it ought 
to be. Had the writer been more sparing in his epithets, and exhibited 
less Warmth of manner, we think far more weight would have attached to 
the article in question, than in its present form. However, we are notno.w 
about to quarrel with words — neither do we profess an intimate acquaint- 
ance with the detail of certain historical questions— but we propose at pre- 
sent to point out a few portions of the paper which appear to need particu- 
lar notice. 

The following remark occurs in the paper of Prof R. "in a treatise on 
the steam engine, which it is believe(l had some influence in the improye- 
ments that have since been made in navigation by steam, it was demonstra- 
ted, that a power of a given engine might be doubled by loading the> safety 
valve with 57 lbs. per square inch, and cutting off the steam when 1-8 of 
the cylinder has been filled, and a saving of 2-5ths of the fuel effected at 
the same time." It is thus replied to by Mr. Ward. ** If by a • given en- 
gine,* in this passage, is meant one worked by steam of the force of 4 or 5 
lbs. per square inch, we have to remark, with due deference to the demon- 
strator, that practice has, and ever will, and inevitably must prove this and 
all similar demonstrations, to be drawn from*erroneoU8 premises." If this 

is correctly understood by us, it is, we cbno^ve a most sweeping assertion, 
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not borne oat by *• practice." To prove, however, that it is borne out, a ta- 
ble is introduced, showing the •• relative consumption of fuel by the Brit* 
isb engines, which use low steam, and some of the fast running American 
boats, wbich are worked by steam approaching pretty nearly to the eco- 
nomical pressure of 57 lbs. per square inch." 

To render this table complete, we should have the average velocity of the 
vessels — the number of strokes per minute, and the area of the immersed 
portion of the transverse section. We should then be able to form some 
idea of the proportion of the engines to the vessel, and of the amount of 
power expended in obtaming high velocities. Without these elements the 
comparison, to be fair, should only be between vessels having the same size 
and moving at the same rate. We should then be better able to oppose 
"fact^"and "theory." 

It is hardly necessary to refer in this place to the various statements ta 
be found of the value of the. "expansion" mode of working. But two* re- 
ferences will suffice. Dr. Lardner in his work on the steam engine, after 
"pointing out the error of Woolf s views, as set forth in his patent, says, •* yet 
so far as his invention suggested the idea of employing steam at very high 
pressure, and allowing it to expand in a much greater degree than was con- 
templated either by Watt or Hornblower, it became the means of ejecting 
a considerable saving in fuel, for engines used for pumping on a large scale, 
the steam being produced under a pressure of forty or fifty pounds, or more 
upon the square inch," etc. He then goes on to say, that this principle is 
now applied in the form originally proposed by Watt 

But lest it should be asserted that Dr. Lardner's statements are theoreiu 
col, we beg leave to refer to the article in the first volume of the Papers 
of the Institution of Civil Engineers, for a full account of the measured du- 
ty of the Cornish engines, together with their consumption of fuel. In 
these engines the pressure is raised to about 40 lbs. to the square inch, and 
the steam b cut off at one-third, one-fourth one-fifth, one-eighth, or even one- 
tenth of the length of the stroke, according to the work. In the English 
Journals, numerous statements under the highest authority, show the econ- 
omy of this mode of working steam, and although intended for quite differ- 
ent purposes, these engines will give some idea of the value of the principle. 

The next criticism is upon the opinion expressed by Professor R as to 
the mode of improving the performance of the Great Western, stigmatised 
by Mr. Ward as " grossly erroneous and highly mischievous." This 
opinion is as follows, " on examining this vessel and comparing her per- 
formance with that of American steamboats, it is easy to perceive that her 
speed might be very materially increased, without making any important 
change in her engines, and probably with a saving of fuel. It would be 
necessary to modify the boilers so as to convert a less quantity of water 
(ban thev now do into 8team» but to furnish it of a tension of 20 or 30 lbs. 
instead of Z\t which they now carry, nor when the boiler is of sufiScient 
strength, need any increase of danger be apprehended from using steam of 
this medium pressure. It is now well established, that the mere pressure 
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of steam is among the least important causes of danger, and tbat such as are 
mocft to be apprehended are as likely to occur in using steam of a single 
atmosphere, as that of ten or twelve." The comment runs as follows, 
•* This whole paragraph is made up of errors: but the last sentence, in 
wbich is repealed the absurd and dangerous idea that the }7r€5<ure ofsteam* 
has little or nothing to do in the bursting of boilers, when such disasters 
occur, is the most surprising. Wbat else than the pressure of steam ever 
yet produced an explosion in« steam boiler? What else can find a placo 
in a steam boiler, while at work, to produce one? The existence of any 
other cause has not oply never been proved, either by reasoning or ^xpeii- 
ment, but the non-existence of other causes which have been supposed to 
produce explosions, may be inferred from the circumstance, tbat in. every 
case where the facts could be made out, after an explosion has occurred, the 
pressure of steam has been found to have been abundantly sufficient to pro- 
duce the effects observed ; and when the same conclusion must be arrived 
at by reasoning from the known laws of caloric vapor, it is melancholy to 
find such an opinion promulgated to the world through such a channel, and 
with the sanction of a respectable name — and it is to be hoped that further 
reflection, etc." Here is a very serious misapprehension of the latter por- 
tion of this ** unfortunate opinion." How any one can construe the state- 
ment that *' the mere pressure of steam is among the least important cau^ea 
of danger," into one like this, '' iho pressure of steam has little or nothing 
to do in the bursting of boilers," it is not easy to conceive, if we bear in 
bind the meaning of the English word mere. If in the first sentence we 
substitute the words " existence of a boiler," for the words "pressure of 
steam," and we shall have by this new mode of translation, *• the existence 
of a boiler has little or nothing to do in the bursting of boilers." in fact, 
the whole concluding paragraph contains an insinuation that Professor 
Renwick believes in the existence of some mysterious agent capable of 
bursting boilers, ad libitum. Where such belief is expressed, we cannot 
say ; and it is rather remarkable, that in all the writings, conversations, or 
lectures of Professor Renwick, his opinion should have lain dormant until 
elicited by this new mode of translation . 

But lest we should be considered as evading, by a mere form of words, 
we beg once more to refer to authority. Mr. Redfield, in his communica- 
tion made to the commissioners appointed by the English Government for 
conducting an inquiry into the causes of steamboat accidents and the prac^ 
tical means of preventing their recurrence, has the following. " That the 
safety of steam boilers from explosions does not necessarily depend upon 
woi*king with so low a pressure as ^ve or seven pounds to the square inch, 
and that a reasonable increase in the proportionate strength of the boilers 
in steam vessels would Iremove all immediate hazard, and nearly end the 
catalogue of these disasters, is rendered apparent by the facts which relate 
to this branch of navigation as it has been carried on in various directions 
from the city and port of New York." Again, " It must not be supposed 
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iowever, that the average pressure of steam now used on the New York 
jteamboats can ^e greatly increased, without incurring material hazard. 
The thickness which is found most suitable for boiler metal and the practi- 
2al and economical limits of form and size, are such as should prevent us 
from allowing a maximum pressure exceeding one and a half or two at- 
mospheres above the common boiling point, for condensing engines ; and 
an addition of about one atmosphere for high pressure engines, which are 
worked without a condenser and air pump. To these limits, if an ade- 
quate system of boiler construction be adopted, the pressure may with safe- 
ly be carried* as is done in locomotive engines, in the use of which, owing 
to a better system of construction, fatal accidents have been less frequent, 
perhaps, than with low pr^^ssure marine engines." 

In making the foregoing remarks, we have not pretended to advocate 
any system of extra high pressure, but merely to point out the fact, that the 
opinion so severely remarked upon, is not an uncommon one, and that we 
have the authority of a practical man, and a very cautious one too, for con- 
sidering that there may be another opinion than the one entertained by Mr. 
Ward. 

The testimony of almost all practical and well informed men is, that the 
mere use of steam of 40 or 50 pounds pressure per square inch, as in loco- 
motive boilers, etc., is not the cause of danger ; and that the use of such 
pressures in boilers of competent strength, skilfully and carefully managed* 
is less dangerous, if not more economical, than a low pressure, depended 
upon as safe, merely because it is a low pressure. 



For the American Railroad Journal and Mechanics' Magaxine. 
ENGLISH AND AMERICAN RAILROADS. 

I have lately seen the last half yearly reports of several English rail - 
way companies, and thought that a comparison of the results contained 
therein with those of the American railroads, would be of some interest 
for your readers, and as the railroads constructed in Massachusetts bear 
the ipost resemblance to the English, I have chosen for a comparison the 
rai Iroads near Boston, for which the last ** Annual reports of the railroad 
corporations in the State of Massachusetts," furnish the necessary data. 

The following statement is extracted from the reports of five of the 
most frequented railroads in England. 





Length Ck>8t of 


Cost halfyear- 


half year 


Nett 


Proportion of 


Name of Railroad. 


in whole 


per ly giross 


ly ex- 


profit 


receipts to 




miles, road. 


i mile, receipts. 


penses. 




expenses. 




£ 


Dolls. 


Dolls. 


Dolls. 


Dolls. 




Liverpool db Manchester 
prand Junction, 
London 6l Birmingham, 


32 1,39P,652 


211,909 


706,878 


401,483 


306,395 


100 : 67 


79 1-4 1,900,000 


94,766 l,099,432i 


623,218 


576,204 


100 t 48 


112 1-2 


5,600,000 


241,422 


l,674,3P5 


681,202 


993.183 


100 : 41 


London A, Greenwich, 


3 3-4 


608,000 


766,347 


134,078 


90,914 


43,164 


100 : 68 


Leeds and Selhy, 


20 






134,054 


98 266 


36,798 


100 ; 73 


Total, 1265 l-2l 1 13,748,81711.795,07311,963,7441 100 : 48 



In making the reductions, the poand Sterling is taken at four dollars 
eighty- five cents. 
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The average cost per mile of the above first four railroads with an ag^- 
gregale length of 245| miles, is 38,723/., or §187,706, while tlie average 
half yearly receipts are 914,120 per mile, being at the rate of 16 per cent 
annually in the cost of the railroads; at the same time the expenditure per 
male of road was for the half year 6761 dollars, equal to 48 per cent, of the 
gross revenue, and leaving 7359 dollars as the net profit, which is at the 
rate of 7^f^ or nearly 8 per cent, per year on the cost of the roads. 

It therefore appears that although the railroads in England are construct- 
ed at an enormous expense of 187,706 dollars per mile, the nett income per 
year is nevertheless 8 per cent, on their cost, which favorable result can 
only b^ attributed to the immense number of passengers, conveyed annual- 
ly over these roads. The number of psssengers which passed over the 
London and Birmingham railroad in the year 1839,wa8608,564, of which 
each performed, at an average, a distance of sixty-five miles. The num- 
ber of passengers on the Greenwich railroad during the same year, was 
1,513,455. 

The following is now an analogical statement of five railroads in Amer- 
ica, showing the results of their operations in the year 1839. 



Length 


Cost ofl 


Cost 


Yearly 


Yearly 
expens s 


IVeit 


Proportion of 


Name of Railroad. in 


whole 


per 


receipts. 


profit 


receipts to 


1 miles. 


road. 


mile. 








expenses* 


Boston and Lowell, 


26 


1,608,476 


51,864 


241,220 


92,161 


149,069 


100 : 38 


Boston and Providence, 


42 


1,850,000 


44,048 


313.907 


100,031 


213,876 


100 : 32 


Boston and Worcester, 


44 1-2 


1,848,083 


41,530 


231,807 


126,385 


106,422 


100 : 55 


JNashoa and Lowell, 


15 


363,662 


23,677 


65,054 


28,688 


26,396 


100 : 62 


Eastern, 13 1-2' ' ' 126, $23' 63,176' 72,447 


100 : 42 


Total, 1141 1 1 1 967,6111^ 400,40H o67,210| 100 : 41 2-5 



The average cost per mile of the first four railroads is $44,394 ; the 
Eastern railroad has only been in operation through the year, on a length 
of 13^ miles, the cost of which will not materially difl^er from the average 
of $44,394 per mile. The English railroads above specified, are thttrefore 
H times more expensive than those near Boston ; the latter have, however, 
for the greater part, only single tracks, while the English have double 
tracks throughout. 

The gross income per mile of road, was $6862, or 15^ per cent, of the 
cost of the roads, which is very near the same as on the English railroads. 
The expenditure per mile was $2840(41 per cent, of the income,) leaving 
as nett revenue per mile $4022, or nine per cent, on the capital expended. 
Thus it appears that while the gross receipts bear the same proportion to 
the cost of the railroads both here and in England, the expenses are lesa 
here, leaving therefore x greater nett income in proportion to the capital 
invested. 

It is a known fact, that the expenses on railroads do not grow in the same 
proportion as the traffic increases, and the greater the latter therefore, (the 
charges for transportation remaining the same,) the better proportion will 
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the nett profit bear to the gross receipts ; that is, while the nett profit on the 
railroads in Massachusetts is now 59 per cent, shoald the trafilc increase 
four-foW, the nett profit would be 70 or more, per cent, of the gross re- 
ceipts. Now the gross receipts on the English railroads above mentioned, 
are four times as large as on those in Massachusetts, the charges for trans- 
portation there, being at least, equally high, and the nett profit is only 52 
per cent, of the gross revenue ; thus showing that the management of the 
railroads in America, is in a considerable degree cheaper than in England. 

Tour's truly, 

K. 

A Constant Reader of the Jdvekal. 

PhUadelphia, ApHl 6, 1840. 



For the AmtrioBn Railroad Journal and Medianiet^ Magazme. 

Cuba, Allegany Co., March 27th, 1840. 

Messrs. Editors — If the writer of the article on crank motion in 
your last number (March 15th) will eicamine Tredgold on the steam en- 
gine, voL I. appendix J), p. 173 to 182, new edition by Weale — he will 
find a correct general investigation of the crank motion, by W. S. B. Wool- 
house, F. R. A. S., &c. — from the concluding remarks of which, I have 
copied the following, which may be interesting to some of your readers. 

Yours, fee, Henry Tracy. 

** We have gone thus far into an investigation of the motion of the crank, 
as it forms one of the most important instruments of the steam engine, and 
has hitherto met with very liule attention from scientific writers. It is, 
doubtless, the most simple, and perhaps the most efficient, contrivance, that 
can be devised to convert a reciprocating into a rotatory motion; and in 
this respect we cannot be surprised that it has not been superseded by any 
of the numerous inventions that have been proposed with the view of dis- 
pensing with it. We are compelled, however, at the same time, to admit 
that this beautiful simplicity is accompanied by corresponding inoonvenien- 
cies, in the inequalities of motion, pressure, friction, and consequent wear. 
The mechanical* defects of engines constructed on the rotatory principle 
appear to be of greater magnitude, and the disadvantages and difficulties 
that stand in the way of their application to the most important uses, are 
of a very formidable nature. This is much to be regretted, as we conceive 
a perfectly equable motion to be a great desidersrtum in the steam engine ; 
and the only hope we can have of succeeding in obtaining it is in the ex- 
clusive employment of rotary action. On this head we may refer our 
readers to an instructive paper, entitled " On the Fallacies of the Roatry 
Steam Engine/' by John Scott Russel, Esq., a gentleman to whom practi- 
cal science is much indebted. One of the leading objects of this paper, 
which is printed in the Edinburgh New Philosophical Journal for Janur- 
ry, 1838, is to show that no loss of power is sustained by the intervention 
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of the crank; but, in doing this, it should be remarked J that the author 
has throughout this paper discussed' only the particular case in which the 
power moving acts on the crank in parallel lines, or in which the connect- 
ing rod is supposed to be of infinite length, and that this necessarily re- 
duces many of his statements into mere approximations, when the subject 
is generally considered^ Mr. Russel has, however, handled the subject 
with considerable power, and his remarks are, perhaps, sufficiently pre- 
cise for the object he had in view, viz., to dispel the delusion under which 
many practical men labor, with respect to the nature of the crank, that it is 
attended with a loss of nearly one-third of the power. It is well known 
that persons are to be found who have been the subjects of this delusion, as 
well as inventors who have been its victims, but we cannot concur with 
Mr. Russel, " that some eminent standard writers on the steam engine have 
advanced the same doctrines." Most writers who are accostomed to treat 
these matters scientifically have doubtless considered that no reasonable 
dispute could possibly be entertained, and have thought it unnecessary to 
make any declaration on the point in question. We may, however, be al- 
lowed to refer to one exception. At page 137 of '• Hann & Dodd's Me-, 
chanics for Practical Men," the very question is taken up, and comprehen- 
sively disposed of in the following paragraph: — 

*' * In the crank, as applied in the steam engine, the effect which is pro- 
duced is to the effect, were the force to act perpendicularly on the crank all 
the way rcHind, as twice the diameter of a circle is to the circumference ; 
in consequence of which, many practical men have considered that there 
is a corresponding loss of power by using a crank ; without even consider- 
ing that the piston, or moving power, only moves through twice the diam- 
eter of the crank's orbit, while the crank moves through its whole circum- 
ference. For here the same principle holds good, as in aU other mechani- 
cal contrivances, viz., the power multiplied by the space which it passes 
over, is equal to the weight or resistance multiplied by the space which it 
passes over.* " 

•• These statements have since found their way into other mecbanieal 
works of more recent date ; and it is certainly of some moment that prac- 
tical men who have not the means of following out theoretical investiga- 
tions of these subjects, should be thus guarded from an error by which 
many of them have been as widely misled. That no power is gained or 
lost by the use of the crank has already been established on dynamical 
principled at the commencement of this paper. We are not, however, to 
conclude that this principle is at all peculiar to the crank. It is well 
known to apply to every combination of the five elementary powers, and 
by the principle of virtual velocities it may easily be shown that it is an 
universal property of mechanical arrangement, that with every possible me- 
chanical combination, no power can be gained or lost, if toe except the re- 
sistance occasioned by friction,^* 
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For the Ajnarican Railroad Journal and Mecbanica* Magazine. 

THEORY OF THE CRANK. 

Permit me to make a few remarks in reply to Mr. W. R. C.'s commuD' 
icatioD, who says, that my '* theory*^ appears to be founded on a mode of 
representing a given force by a surface, instead o^ as usual, by a line. 

Whoever will take the trouble to examine my commiinication with at- 
tention, will see, that no such error has been committed, which indeed 
would be too palpable to escape the notice of any one, who is at all versed 
in mathematics. It appears, that Mr. C. in his critique, was impressed 
with the same idea, which led him to the discovery of the grand error in 
Dr. Lardner's publication on Railway Constants. 

There is a distinction between a resting force, (a dead pressure, or a pow- 
er in a state of quiescence,) and a moving force, which is exerting itsel£ 
The resting force or pressure of the prime mover is the power, wuh which 
it is ready to act at any moment ; the moving force or motive power is the 
momentum of the pressure, and equal to the product of the pressure into 
the space, through which it has moved. The simple dead pressure or its 
measure may be represented by a straight line, and also the space through 
which it has moved. Th*^ product of both, or the momentum of the power, 
or what is the same, the amount of power expended, is therefore to be re- 
presented by the area of the rectangle, the sides of which correspond to the 
pressure and the distance of its motion. 

The term momentum is also used to express the product of a pressure in- 
to a leverage. I have made use of that term in both senses, because they 
are essentially the same. 

Mr. C. says, further, (page 205,) "the crank pin has therefore moved 
11-48 times further than the power, and if the force with which it hasmov-^ 
ed through this distance, be in the inverse ratio of the length of the arc a 1 
to the line a \", the dynamical effects will be the same." 

This is a demonstration on the principle of virtual velocities, what is' 
gained in space is lost in power, and if this principle was as well applica- 
ble to rotary motions as to straight motions, the matter would be simple 
enough. But I contend, that the above principle is not directly applicable 
to the case in question, but that the change of a reciprocating straight mo- 
tion into a rotary motion, is attended with a loss of power. If the crank 
pin was moving in straight lines, then the dynamical eflfects would be 
equal. 

You will please to recollect, that the laws of rotary motion are as yet but 
imperfectly understood, and that those who applied the principles of straight 
motion, to rotary motion, as in the case of the crank, did so, without reflect- 
ing much on the matter, and because it had never been properly investi- 
gated. 

The last remarks of Mr. C. with respect to the connecting rod are cor- 
rect. This consideration, having no direct bearing on the question, was 
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omitted by me.. Tlie conoectmg rod is sopposed to be infioitely longf, and 
Che direetioQ of the moTing^ force therefore always paralteK 

Yours very rcispectfolly, 

John A. Roeblin^^. 
HiMTisbufg, Pa, April 8*A, 1840. 

For the American Railroad Journal and Mechanics' Magazine. 
HASBARD i^ND CO.'s TRAHB BRIDGES. 

The irame bridges as erected on the Western, Norwich and Worcester 
lind Housatooic railroads, are on the plan of Hassard & Co., their constrtic-* 
tion being somewhat different from any heretofore erected, we propose de. 
scribing, as clearly as we can without reference to a drawing, some of the 
principal ^tifres wherein they differ from a plan for which the Engineer 
department have been long and greatly indebted to Col. S. H. Long. 

The counter braces, as used in Col. Long's patent, are dispensed with 
*£ht truss frames are of large dimensions, giving brottd and strong sbould. 
ers in the posts for. the panel braces, and to prevent a too great strain upon 
these shouidets, arch braces are introduced bearing against the upper cen- 
tre string, and running from between the posts of each panel, conveying the 
kmd directly to the abutments or piers, and thus relieving the panel braces. 
To prevent the upper inside shoulders of Aepoa?ls from receiving the whole 
pressure which would be applied to theAt by the arch braces bearing a- 
gainst the upper eentre string, the arch brace isshoulderred into a deep bear- 
ing piece whicli runs between the posts under and against the upper string 
Through this bearing piece as it passes each post, a bolt is inttodticed, by 
which means/ the upper inside shoulders of the posts are relieved, aiiid the 
ioad conveyed in a measure direct from the posts to the arch braces. This 
mode of construction combiives the system of panel bracing with afching 
the arch braces Serving to relieve and assist the panel braces and vice teraa 
—reach being without the other a perfect structure. Another great desider- 
atum is that the support is not at all poiiys equal, but the strength of the 
frames increase with the strain; this is effected by bolting the posts to each 
arch brace as it passes between them, and thus giving to each set of posts 
as they approach the abutments or piers an additional brace, and adding 
strength in the proportion it is required-HSupposingf the number of panels 
should require six arch braces running to each bearing point, you then have 
by this mode of structure, fohr, say the third panel posts (in addition to the 
heel and toe shoulders for the panel braces) form bearings by bolts to the 
•different arch braces, together with their own proper arch bearings against 
the upper centre string. 

In addition to the structure as above described, with a view to relieve 

still further the shoulders in the second and third panel posts from the 

pressure of the panel braces (these points being more especially affected 

by the load aad the reaction) short open braces are well secured by means 

of bolts and keys to the panel braces and are made to bear sgainst a third 

shoulder in the posts. 

34 
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The n[iode of footing the arch braces renders it easy to regulate their 
bearings by means of wedges — the strings of each truss frame project 
about three feet beyond the end panel posts over each abutment, about 
twelve or fifteen inches from their termination, two parts are erected side 
by side, and secured by the strings in the same manner as the panel posts; 
against these, on their inner side, and resting on the lower strings, is plac- 
ed a hard wood block or casting, well secured, and formed with steps to re- 
ceive the arch braces. On the outer side of these end posts at the right 
angle formed by them with the lower strings, are placed strong cast iron 
brackets to assist the end shoukiers of the strings in receiving the thrust of 
the arch braces. Over the piers a sufficient space is left in the strings be- 
tween the la&t panel posts of each span, to erect bearing or thrust posts and 
allow blocks or castings for the foot of the arch braces to be placed on 
each side of them. 

Where the span is of great length and the elevation will admit, we per- 
ceive by a drawing, that instead of using one lower centre stripg, two are 
applied, making four lower strings to each truss^ the object in framing 
thus is to apply the arch braces at a better angle, by passing them between 
the centre strings to a point in die abutment or piers below the seat of 
the bridge — the abutments and piers in such cases are buik with an offset 
to receive a cast iron shoe, formed with steps for the ends of the Imices. 
To guard effectually against any rupture at the splices in the lower strings 
where the strain may be very greatr a double set of strings are applied to 
these break joints with each ether, and thus prevent all possibility of sep- 
aration. 



For the American Railroad Joaroal and Mechanics' Magazine. 

( OFFICE OF THE NSW YOBK AND SEIB 

\ RAILROAD CO. — Owego, April I5th, 1840. 

Gentlemen — I herewith forward to you, specification for the wo/e- 
rials avd construction of the Stisquehannah division of the New York 
and Erie railroad, presuming that their publication in your valuable Jour- 
nal, particularly that portion of the road that is to be constructed upon 
piles, would be acceptable to your readers generally. 

This division, extending from Binghampton in Broome county, to Hor- 
nellsville in Stuben county, along the valleys of the Susquehannah, the 
Cheffiung and the Canisteo rivers, one hundred and seventeen miles in 
length, was put under contract February 10, 1840— to Messrs. Manrow. 
Higinbotham & Co. — to be completed by July 1st 1842. 

The contractors are men of establish^ reputation, and possessing a per- 
fect knowledge of the manner of constructing a milroad upon piles, hav- 
ing been engaged as practical engineers, and superintisndents upon the 
Syracuse and Utica railroad during its construction. 

Over one hundred miles of this division will be constructed upon whit^ 
oak piles, according to the accompanying specifications, at a cost of fifty 
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per cent, less than the original estimates for & graded road. Sufficient 
while oaA; timber is now being cut, and delivered along the line pf the 
road, in the counties of Tioga, Chemung and Stuben, to construct thiriy-six 
miles of pile road. Six of Cramps patent steam pile drivers, from the 
shops of Pond, Higham djf Co., of Utica, will be put in active operation 
by the middle of May, each one of which, will drive one mile of pile road 
per month, making the thirty-six miles by November next. The cross- 
ties will be placed upon the piles as fast as they are driven, and the longi- 
tudinal rails and iron during the ensuing winter. 

An abundant supply of suitable white oak, is found within a short dis- 
tance of the road. It is purchased by the railroad company for half stock, 
m par, and half cash, at an average price of 2 J cents per lineal foot for 
piles and cross ties^ and $12 per thousand feet, board measure, for the rail 
timber, delivered on the line, making the whole cost of timber l«ss than 
$2,000 per mile. The entire cost of the pile road will not exceed $7,- 
000 per mile, including an iron rail plate of forty tons to the mile, mak- 
ing one of the cheapest and most permanent roads that can possibly be 
.constructed. 

An examination of the speeificdtions, will convince all of its perman- 
ency, and a knowledge of its advantages, will convert the skeptical to its 
practical utility. The superior advantages of a piled road (independent 
of economy) only requires to be understood to be fully appreciated by every 
unbiased mind. 

If time permits, I may hereafter endeavor to show the relative merits of 
the two modes of construction, as practically tested, upon railroads now 
in si^ccessful operation in this country. 

The maximum grade on the Susquehannah division, is thirty feet per 
mile, for short distances, on straight lines, and the minimum radii 1,910 ft. 
on level grades. Two-thirds of the whole curvature will exceed 6,000 ft. 
radii, and five-eights of the whole distance will be on tangent lines. 

Yours respectfully, C. B. Stuart, 

Chief Engineer Susquehannah division New York and Erie railroad. 

The specifications referred to in the above communication will be found 
in another part of this number. 

COMPAKATITB ADYANTAOES OF RAILWETB AND CANALS. 

We extract the following condensed views on this subject, presented more 
than ten years past, in iSilliman's Journal, when railways were in their in- 
&ncy. We umierstand they are from the pen of a distinguished Civil En- 
gineer, now among the first in this State, Mr. E. F. Johnson. Had these 
views been listened to, the mania for canals, caught from our success with 
the Erie canal, would not have infected all parties. We should not have 
passed ihe laws for the construction of the Chenango canal, the enlarge- 
ment of the Erie canal, the Black river and Genesee Valley canals — 
-works that will entail on us a debt of fifty millions of dollars, without cor- 
Tesponding advantages, whilst on the branch canals, it is reasonable to as- 
sert, the public would now prefer railways. 
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1 . •• The resistance to be overcome on a level railwky increfises only at 
the same ratio with the speed* while on a canal all increase of speed is met 
by more than a quadruple ratio of resistance. 

2. The facili(ies which railways afibrd for rapid rates of travel in the 
employment of steam. Rapidity of conveyance, in the intercourse of a 
country is of the first importance. 

3. Canals must be made almost on a dead level, and the elevations must 
be overcome by expensive lo<^ks; whereas, railways may be so laid as to 
overcome an elevation of many feet to the mile. 

4. Canals are often broken and rendered useless, till they receive exten- 
sive repairs and their locks frequently become defective and must be rebuilt 
at greater expense — raijways are but little liable to interruptions of any 
kii;^d. 

5. Canals are often deficent in water in times of drought, while railwajrs 
are in perfect order — railroads can be laid on summits, which afiford little 
or no water for a canal. 

S. Railways can be used at all seasons of the year, while canals in lati* 
tude 43 to 44, remain inoperative five to five and a half months in the year , 
and this too at the best season for disposing of agricultural products. This 
advantage alone, other things being equal, must give to railways an entire 
preference over canals. The experience on railways in England and in 
the United States is decisive on this point 

7. Canals are but imperfectly calculated to answer the wants of the tra- 
veliing public — while railwajrs afibrd the safest and best of all possible (a- 
.cilities for the purpose, and this too at a season of the year when our canals 
and rivers are closed, and when even our roads are next to impassible by the 
ordinary modes of conveyance. 

8. Railways tend to drain the soil on which they are laid, while canals 
pcomote the increase of stagnant waters and unwholesome efiiuviar— a coo- 
sidei^tion of great magnitude. 

9. Railways occasion less general hazard and loss of life than canab. 

10. Railways occasion no obstruction in passing common roads, while 
canals require expensive and troublesome bridges. 

1 1. Rivers are easily passed by railways on good bridges, canals require 
expensive aquadncts. 

12. Railways afiSbrd more general accommodation to the country than 
canals, by enabling the occupants of fiirms to make outfits for marlcet by 
ibranches. 

13. The use of railwavs does not result in the deterioration of morals 
which usually attends the business of canals. A single person is sufficient 
to conduct a load on a railway, and his attention is necessarily engaged by 
the duties of his employment. 

14. Much danger ana loss is sustained on canals by leakage of hoots asd 
other casualties ftom which railroads are exempt. The business of the 
latter requires no inrurance. 

15. The cost of a railway, is not more than half of that of a canat 
through the same routeV [In the instance of the enlargement of the Erie 
canal to 7 feet by 70 feet — a double track from Albany to Buffalo, will not 
cost one-fourth the sum necessary to enlarge the canal, to wit, $100,000 
.per mile. The railway will have four times the capacity ot the canals, 
fqr general transportation at all seasons of the year.] 

16. *'Railwavs will in no case interfere with the right to the use of streams 
and water privileges — the reverse with canals. 

17. Lines of railroad may in general be made more direct than canals, 
BB in laying out the latter we are obliged to conform to the natural snrfiice 
fi{ the country." 
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In additton to tb^ hvegoing, it may be stated that, * 

The advantages of railways in a military point of view are of the first 
importance for cheap national defence. With steam frigates, for batteries 
in our harbors — aided by the prompt transit of troops of the United States, 
and the nbilitia from the interior, the expense of large standing armies may 
be avoided. 

In the event of war with England, the connection with Maine and the 
upper lakes by railways will save their cost in the transportation of muni- 
tions of war for defence. Railroads from Maine to New Orleans, and into 
the interiof for the transit of the United States, mails are of the first con- 
^deration to commerce, and the defence of our sea-coast. They will be 
superior even to telemphs. Troops can follow the signals, for the defence 
of any point attacked. 

Experience, both in this country and Europe, has demonstrated the great 
superiority^ of railways. In New England, the Blackstone, Middlesex^ 
and Farramgton canals have been superseded by railways. The Delaware 
and Rariton canal is a failure, and a dead weight on the Camden and Am- 
boy railroad. The I^iladelphia and Baltimore railroad has taken the 
business from the Delaware and Chesapeak canal. The Baltimore and 
Ohio railroad is destined to supersede the Chesapeak and Ohio canal. Afler 
these facts, we would ask what is to become of the Chenango, the Black 
river and Genessee valley canals ? The Erie canal, being on a thorough^ 
fiire desined to be the greatest in the world, map sustain itself. If the en- 
largement is continued to the size of seven feet by seventy, the counties on 
the tier of the Erie canal will get money distributed in their region, but the 
result will be to drive cheap transportation to the railroad, and by lake 
Ontario and the Welland canal to the upper lakes ; and last, not least, 
prostrate the credit of the State. 

J. E. B. 



T%e road compUte.^^We are happy to state the entire route of the Wil- 
mington and RaleigL railroad is completed. And passengers coming 
through on Sunday passed over it in the cars. We congratulate the pub- 
lic & the enterprising projectors on this happy consumation of a great work, 
and trust that it will prove as profitable as it is honorable to the Stock- 
holders. — Char. Mercury, lOlh inst 

Important Railway Discovery. — The Prussian State Gazette informs 
us that a M. Kalkenhimer has invented anew kind of carriage for railways,, 
which will cost only 2500f 100/. each, and which may be moved at the rate 
of six French leagues in an hour, without steam or horse-power. It states 
that a carriage containing 24 persons may be moved with the force of a 
single man. 

5C5* The price of freight on the Boston and Providence railroad, has 
been reducea from $5 to $3 per ton. The charge to passengers had been 
previously reduced from §2 to $1 50. 

We learn also that the fare for passengers from Springfield to Boston is 
only $2 50. 

ItSrCheap Travel. — The price of the fare on the railroad from Boston to- 
Dedham, (distance ten miles,) wss reduced, a week or two since, from 87^ 
cents to 25. Since the reduction, the weekly receipts of the road have* 
nearly doubled. 

Chesapeake and Ohio Canal, — On Saturday, the 4th instant, a public 
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meeting Was held at the Conrt-house in Hagerstown, which was attended 
by a large number of the citizens of Washington county of both poJitcal 
parties, the object of which, as stated by the chairman, Gren. O. HL Wil- 
liams, was to take into consideration the propriety of calling an extra ses- 
sion of the Legislature of Maryland for the purpose, when convened, of ma- 
king an additional appropriation for the completion of the Chesapeake and 
Ohio Canal to Cumberland. Mr. Thomas, President of the Canal Com- 
paav, addressed the meeting, and, in the course of his remarks, as noticed 
in the Hagerstown Mail, stated that the present means of the Company 
were not more than sufficient to pay its debts, and that without further ap- 
propriation the work must stop-— contended that a stoppage of the work, even 
for a time, would materially effect the credit of the State, and ruin many of 
her citizens. He showed the condition of the State finances, as connected 
with the canal, and urged wjth much zeal and earnestness the policy of 
making a further appropriation to the canal company at this time. H. H. 
Gaither, Esq. spoke in opposition, and was replied to by R M. Tidball, 
Esq. in favor of an extra sesion and an immediate appropriation to the canal. 
Resolutions were passed, setting forth the necessity of an appropriation 
apd the propriety of an extra session at an early day for that purpose, and 
expressing the belief that an appropriation to the canal company would 
have been made at the last session if there had been a full attendance of the 
Senate when the canal question was acted on. A commitee of seven was 
appointed to conmiunicate the resolutions to the Grovernor. 



BIOHTH REPORT OF F. R. HA8SLER, AS SUPERINTENDENT OF THE 
SURVEY OF THE COST OF THE UNITED STATES, AND OF THE CON- 
STRUCTION OF STANDARDS OF WEIGHTS AND MEASURES ; RENDER- 
ING ACCOUNT OF THE WORKS OF 1839. 

Upon the survey of the coast, 

1. The proper organization and course of operation in a geodical work 
of such extent as the survey of the coast of the United States, is dictated by 
the nature of the country, and the relative position of its parts ; presenting 
a long stretch of very unequal coast, with only such a breadth as the ex- 
igences of the work required ; this dictated to begin at such an approxi- 
mately central part of the country as would present the most facility and 
best prospects for large triangles, to serve as foundation of the work, and 
produce tne greatest c^uantit^ of data for that purpose in the shortest time : 
presenting, also, within its limits, a locality for a base line of proportional 
length, and the necessary focility for its accurate measurement, from which 
the work might afterward spread in both directions of the country simul- 
taneously, and alternately, as circumstances would dictate or allow. 

2. Thence the work was begun in the neighborhood of New York 
sound, Long Island and its large sound, etc., which evidently present the 
requisites and qualifications above stated. The works of preceding years 
had filled up with the main and secondary triangulation, and the topograph- 
ical, as well as the hydrographical detail, roost part of the district from the 
Jersey shore of the Raritan and New York bay, till towards the east ^nd 
of Long Island, the sound, and opposite islands, the shore of the main land 
of New York, Connecticut, till Black Point, etc. 

3. The field works of this last season were in some measure a begin- 
ning of the stepping over from the eastern side of these works to the south-^ 
western, to open on that side, also, the field for the topographical and hy-* 
drographical detail works through the southern parts of New Jersey, part 
of Pennsylvania, to the seashore of Jersey, along Bamegat Bay, and the 
Delaware. 
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4. All the 8UT?ey of Long Island, as well the topographical, as the hy- 
tlfographical part of its outer seashore on the south, and that of the sound 
to the north, had been completed the preceding years, till to Gardner's bay, 
of which a part of the sounding remained yet for this year. 

6. The works of this year on the northern shore of the sound, include, 
as well the topographical, as the hydrographical surveys of Block Island, 
the numerous islands of Fisher's sound, and others, the shore of Connecti- 
cut, and Rhode Island, with their deep inland waters, from Black point, 
where the hydrographical works had ended last year, through the whole 
of Fisher's soun^ so that the work reaches now on that side of the shores 
and waters of the eastern States. 

6. The surveys on land were carried inland as far as the nature of the 
coast on one side, and the time on the other, dictated or allowed ; always 
furnishing, to the hydrographical party, which is carried on parallel with 
the works on the shore, the fundamental points to ground their determina- 
tions of the points of sounding upon them ; these works occupied one of 
the sounding parties, and a number of topographical parties. 

7. Thb other sounding party finished the works in Gardener's bay, 
thence round Block Island, along the shores of the row of islands, turning 
up to the main, and a part of the main shore, in continuance of where the 
other party left off, from the side of Fisher's sound ; a part of the same to- 
pographical parties furnishing the determining land points as always usual. 

8. A second part of the work to be executed this year, in that eastern 
part of the survey, was the topography of the parts, between the country 
near the shore, surveyed with reference to the sounding more especially, 
and the limit of the main trianc^ulation, farther in the interior ; the former 
having always been accelerated in its progress, so as to assist constantly the 
hydrographers in their progress on the wdter, it could not be carried suffi- 
ciently deep, land inward, for all the wants of the survey in general, thtt 
part of the topographical works was therefore to be complete, and it re- 
tjuired yet some secondary triangles to complete it, besides the plain table 
works. It appears, however, that the season will not serve long enough to 
prevent operation if it fall yet in next year's work. But this will not pre- 
vent the house works of maping, which are intended to be done the com- 
ing winter for that part of the country. 

9. A work similar to the above, but of much smaller extent, was execu- 
ted on the west side of the New York and Raritan bay throujrh the county 
from the North river near the sloat on the west side of the Hudson river, 
corresponding opposite to Tarrytown, on the east side of it, which is the 
boundary point from which the work, which has just been mentioned, starts 
towards the east. 

The western limit of this work following the Newark mountains, and 
the triangle points established upon them, until to their intersection with 
the Raritan river behind New Brunswick, and* to the parts surveyed as 
shore line in that part of the country, 

10. Thus the survey of the whole country from the New Jersey shore 
of the Raritan bay, Sandy Hook, and Shrewsbury, till to the waters of the 
eastern States is completed in topography and hydrography, grounded upon 
and included in, a great number of secondary triangles, which themselves 
are based upon the main triangulation. 

Only over a small portion, at the east end, the primary triangulation 
does not yet reach, but the secondary triangulation is accurate enough, and 
near enough to the main triangles upon which they are grounded, to secure 
against all doubts upon sufficient accuracy for the detail operations of to- 
pography and hydrography. When the main triangulation will be again 
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carried to that side of the work, it will soon cover it ever. The whole of 
the works presents to the south in some measure a straight line, from which 
the work will proceed southerly through New Jersey and Pennsylvania. 

1 1. Views for the guidance of the navigator approaching the shore as 
mentioned in the last report, have heen made last summer by one of the as- 
sistants, on the whole extent of the ouiside ^oast of Long Island, and at 
such places of the eastern part of the sound, as were found properly the 
hydrographic parties, who had of course to lead the selection of these 
points ; these are of two kinds, the one guidiqg, the other warning. The 
first are aspects of the shore from the most important points of a channel 
or entrance of a port, etc., by which the seaman is guided in his proper 
course in approaching. The second kinds are views taken from rocks, 
shoals, or other dangerous places in the approaches of the shore, which the 
view given shall warn him to avoid. 

12. In extension of these principles, the views of every light house 
were taken double, first from the habitual ship channel at a distance at 
which vessels would habitually pass it, and second from the proximity, 
where the light house becomes entirely visible, and so near as to warn from 
nearer approaching unless special views of landing, etc. 

The south shore of Long Island is well known for its dsogers by the 
multiplicity of shipwrecks on it ; therefore special direction was given to 
draw views from the habitual ship channel outside, at every short interval, 
or in some kind of moving panorama, by which the approaching seaman 
may reconnoitre the part to which he is near, and guide himself in his 
course by the views which he is thus shown that he shall meet in success 
sion in his intended course. 

13. From Sandy Hook southerly, the Jersey seashore, with Barnegat 
ba3\and a certain breadth along the inner shore of the same, has also been- 
surveyed, till down to the neio^hborhood of Egg Harbor river. This part 
of the shore is difficult of access, from the interior by triangulation, on ac- 
count of the heavy wooded, but low hills which separate it from the other 
land of Jersey, so that it will become unavoidable to cut through the forests 
in various places, to get lines for triangles, joining this work to the interior 
parts in several places, in order to bind up with accuracy the long series of 
small operations, necessitated by the peculiar difficulties presented by the 
nature of the locality. The hydrographical part of the same locality was 
also intended to be begun, but as it could not be attended to this year, it wiU 
form the first work for sounding vessels next spring. 

14. The extension of the secondary triangulation over New Jersey* be- 
tween the Raritan bay, the Delaware and the seashore, for which the accu- 
rate first elements are given by the main triangulation, carried entirely to 
the same extent ; and from the southern line, stated above, for all other 
works, was carried in advance of the main triangulation the most favorable 
points. This same opecation has been continued this year more southerly, 
so as to lay out triangles for further extension westerly, to join the head of 
the Chesapeake, including in its course the northern monun^ents of the so 
called Mason and Dixon's line. 

15. It is well known that the meridional parts of this Mason and Dixon's 
line has been applied to conclude upon the length of a degree of the meri- 
dian in that country and latitude, and that the result has been used, in for- 
mer times, by European mathematicians, in their comparisons with the oth- 
er measurements of degrees in different parts of the world, but gave so un- 
satisfactory results as to be always rejected. It will, therefore, be of inter- 
est in the course of the present survey, if ever possible to verify the meri- 
dional distance, by means of the triangulation for the coast survey, and the 
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latitudes of the two end points^ either by the same, or by new astronomical ^■ 
observations. 

16. The scientific account of the operation bein^ recorded in the trans* 
actions of the Liondon Philosophical Society, that part can be easily verified. 
But the monuments placed on the ground may, or may not, be found again 
in the old places, with the necessary accuracy to warrant proper confidence. 
In the archives of the State of Maryland such documents exist as may give 
a clew to designate the localities of them. Therefore there have been al- 
ready some researches made upon the subject, and the verbal accounts of 
the persons living in the neighborhood may fully (ead and decide Hpon the 
application of the diplomatic documents, that wili be found to the localitr 
when compared upon the spot Whatever may be the result, this iavesuo 
gation is of scientific interest, and can, therefore, not be passed over unin- 
quired or. unverified in a work like the coast survey, passing' orer the same 
ground. 

17. From some proper points below Philadelphia, there xtHi be a 
branch of thetriangulation carried On easterly towards the sea, to join the 
topographical works made along the seashore, Barne'gat bay, etc., as stated 
above, and also southerly to Cape May and Cape Henlopen, at which point 
it will be proper to join again both these two series of triangles. 

18. The place of Cape Henlopen light house must form a point of the 
main triangulation, though lying somewhat out of its shortest course, to 
bind up and compare with all accuracy, the results of the latitude and longi- 
tude determinations, made there on the occasion of the passage of Venus 
over to the sun in 1769; which is another scientific work, executed in that 
neighborhood in the last century, and a more interesting one than the pre- 
ceding, it being generally considered as more accurately executed. 

19. This summer the main triangulation has been carried on tbrough 
Jersey, from the triangle points lying in the district of the works first enu- 
merated, southerly to the neighborhood of Philadelphia ; how far it roajr 
be possible to continue it south of it, must of course depend upon the 
weather, which at this time of the year is very uncertain. Over all tbfa 
district the secondary triangulation must necessarily next year be carried 
more into details, and the topographical parties will also begin operation! 
in it. 

20* The main triangulation having been begun earlier this year than 
the former, more stations of it have been executed, and it will be brought 
as soon as possible, in following years, to the head of Chesapeake bay ; 
the part of the country thereby obtained will then present again a system- 
atic mass of work, connected so as to form the elements of another series of 
maps and data for publication, aimilar to the works now executed and above 
enumerated. 

21. The results of the whole work in triangulation, topography, and hy- 
drography, as far as obtained, the end of last year, were last spring collect- 
ed together in one map, upon the scale xTfirVir^* ^ already noticed in my 
last report as bugun ; every separate sheet of work is there numbered, 'as 
it is in the register of the works, and its limits marked, so that any execu- 
tion of maps, within the limits of the work, can be guided by this prelimi- 
nary in some measure tangible register of the works ; the same system is, 
of course, to be pursued in future. 

22. It will be a special question to decide in each case of executing any 
map from the coast survey works, upon what scale it shall be executed, ac- 
cording to the different aims and purposes; this register rijap will in all 
cases give the moans to form appropriate plans upon that subject, calculate 
the size and position of the whole map of the sheets; or any part of them. 

35 
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98. Ehirioff the coming winter the assiatants wiH again be occimied a# 
in the preceoing ones, only the calcolations being of a somewhat difierent 
natare, principally relating to the systematic janction into one body, of the 
results of the trigonometric operations that have been executed ; all the cal- 
culations are always to be made three-fold ; being now numerous, muck of 
the time of the assistants will be us^ in it, and as well this as the reduc- 
tion of some of the works to ukimate maps for final execution, will occa- 
sion to keep some of the assistants engaged in this work, instead of in the 
field work. 

This arrangement is well appropriated to the work in its present stage, 
and, at the same time, agrees with the state of the balance remaining from 
the last appropriation, as it will postpone some of the expenses of the lieM 
equipments. 

24. This will make ready for any final execution for drawing, etc., the 
whole extent of the coast and country adjacent, from the New Jersey shore 
lo the end of Rhode Island shore, in the topographical and in the hydro- 
graphical parts. 

This part of the coast, forming, in some measure, a whole work by itselfr 
containing about three thousand square miles, will therefore be taken id 
hand immediately, for final execution upon two different scales, for the dif- 
ferent purposes, to which they must naturally serve in future. 

25. The map of the bay and port of New York, which has been especi- 
ally mentioned last winter, as desired to be published, forms an essential 
part of this work, and will, of course, be attended to the first, with thi» 
▼lew, for which arrangements are in progress. 

26. A provision of the best quality of large drawing paper, appropriated 
to our work from the manuAictory of Aunounay has just been announced 
as having arrived in New York for our use. 

27. With the view to prepare for engraviag maps, copper plates have 
been ordered in Vienna from Hungarian copper, on account of its best 

rility : these have just been announced as bemg under preparation, and 
t they may be expected in a few months : they will, therefore, certainly 
arrive biafbre actual use will press for thera. 

28. In respect to the appropriation for the coast survey, to be proposed 
to Congress at the next session, I have only to state that it will be most 
economical for the best progress of the work, that Congress would please to 
appropriate $100,000, as I had taken the liberty to propose last year, be- 
cause it will be necessary to begin incurring special and new expenses, 
for the arrangements and provisions required for executing final drawings, 
and begin to engrave If the final appearance of the maps, when publish- 
ed, shall do justice to the trouble and expense incurred m the survey, the 
whole most came out of one systematic establishment, from which nothing 
should go out without the stamp of the establishment. 

29. It is not proper, nor in fact possible, to separate these works from 
the drawings consequent upon the coast .^survey generally, because the 
works naturally interlock in one another, so that no distinct account can 
be kept, nor the works be detached from the assistants, who have worked at 
them in their origin ; there should, therefore, be applied for the final draw- 
ing the necessary preliminary Expenses of different kind of engravings, &c., 
such moneys of the appropriation total as may be needed, and the whole 
will enter into one mass of expenditure, like it is one system and map of 
work. 

'30. Except these establishments, and the expenses which must natur- 
ally be incurred in consequence thereot there will be no change in the 
assistants employed, and the general arrangements and organization of the 
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woric, 8(x tkat it is expected the dimination of some of the field ex]ien8e8, 
as mentioned above, will about cover the additions which the last two sec- 
tions show as necessarily to be added in the present state of the work ; — 
this presents a stepping over towards its full fruition at an epoch of its age 
shorter than I believe can he shown in other similar work. 

(Continaed from page 224.) 

SPECIFICATIONS TOR THE MATERIALS AND THE OONITRVCTION OF 
THAT PART OF THE NEW YORK AND ERIE RAILROAD WHICH IS TO 
BE EUILT ON PILES — THE SVSdUEHANNAH 1>I VISION. 

Specification of ike manner of clearing for pile road. 

For a Space of twelve feet on each side of the centre line, all trees, stand- 
ing stumps and trunks exceeding 15 inches in diameter, are to be chopped 
off to a height n,ot exceeding one foot above the surface of the ground, 
and all trees, stumps, trunks and bushes, less than 15 inches diameter, v^re 
to be cut withing six inches of the surface of the ground. 

The remaining portion of the company's land, on each side of the above 
oientioned space of twenty four feety are to be cleared by chopping all trees 
stamps, standing trunks, and bushes, to a height not exceedmg two and a 
halfteei from the surface of the ground. All the timber, wood, logs, brush, 
and decayed logs and rubbish, included in the above mentioned apace of 
24 feet, together with the wood, timber and brush on the remaining por- 
tions of the company's land, pre to be secured and compactly piled, or 
stacfked along the outward bounds of the company's land. The brush; 
limbs, and other timber and wood, as far as the engineer may deem advi- 
sable, is to be burned up and destroyed. 

The timber for the piles and superstructure is to be asfollowi: 

The piles are to be of straight and sou^td white oak. not less than 
€ight feet in length, and not less than ten or more than sixteen inches in 
diameter at the butt. At least one-half of the piles are to measure one foot 
or over, at the butt, without the bark. 

Said piles are to be delivered along the line of said railroad at such points 
and in such quantities as they shall be required for use, and as the engi- 
neer of such division shall direct, and shall be subject to his inspection. 
All piles which in his opinion are unfit for use, shall be rejected. 

The cross-ties are to consist of perfectly sound white oak or chest- 
nut STICKS, not less than nine, nor moro than thirteen inches in dia- 
meter at the small end, and sa/wed in lengths of nine and one-half feei. 
No stick shall be more than three inches larger at the butt, than at the top 
and one-half of the whole number, shall not be less than eleven inches in 
diameter at the small end. Each stick is to be cut from the bodif of the 
tree below the limbs, and is to be straight and free from loose knots or 
other defects. The said ties are to be delivered on the line of the said 
road, as directed by the engineer, in heaps of not less than ten, or more 
than twenty-five in each, and are to be inspected on or after delivery by 
the said engineier, who shall have power to reject all that are in his opia- 
ioQ unfit for use. 

The RAIL timber, is to consist of perfettly sounds square edged whits 
OAK timber, free from waTie cmd shakes^ sawed on fowr sides true and even 
so as to make a stick precisely seven by eight inches. The said timber is 
to be entirely free from bUhck or loose knots, and delivered in lengths Of 
sixteen, twenty, twenty-four, twenty-eight or thirty-two feet,, exclusive of 
stub*shot, and one-half vX least to consist of stkks twenty feet long or ovef. 

Said timber is to be inspected on or ailer delivery, by tbe engineer of 
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mid dtTision, who shall have full power to reject erery stick which is in 
. bss opinion unfit to be used in said road. 

It is also to be delivered and suitably piled along the line of said rail- 
road, at such points as shall be directed, in piles of not less than 500 nor 
more the 1,000 lineal feet, each laid up true and even, to prevent the rails 
from springing or warping. The whole to be done in a workmanlike man- 
ner, and to the entire satisfaction of the said engineer. 

TheTiMBEE for the sills, is to consist of sound white oak, pine or 
HEMLOCK, free from shakes and sawed on iioo sides^ so as to make a stick 
six inches thick, and not less than twelve inches wide exclusive of wane 
on the bottom or wide side ; and no sill is to be less than ten inches, ex- 
elpsive of wane, on the narrow side. 

Said SILL TIMBER is to be delivered in lengths of 16, 20, 24, or 28 ft 
End one-half, at least, is to be twenty feet long or over. The said timber 
is to be delivered along the line of said railroad, at such points, and in 
such quantities as the enginneer may direct, and is also to be subject to his 
inspection, and all sticks which are in his opinion unfit for use, shall be 
rejected.- 

The manner in which the file road is to be constructed. — The files. 

The piles are to be driven perpendicular, four feet apart, longitudinally, 
and six feet apart transversely, from centre to centre. In all cases where 
the ground will permit it, each pile is to be driven at least five feet below 
the surfieice of the earth, and to be driven until it reaches a solid bottom, or 
a foint where owing to the firmness of the earth, the pile cannot be driven 
by the hammers used in driving, more than two inches at one blow. la 
case the pile driven shall not be long enough to reach the solid bottom, or 
the point aforesaid, then it is to be sawed ofiT, and another pile of the re- 
quisite length is to be connected with it, by a suitable pin placed in the 
heart or centre of each at the point, and then the two are to be driven, until 
the lower end of the second pile is at least five feet below the surface, and 
as much further as may be necessary, to reach the hard bottom or the point 
aforesaid. 

After being driven to the point or depth required, each pile is to be 
sawed off at right angles with the pile, and on a line corresponding with 
the grade of the road, as indicated by the grade line designated by the en- 
gineer having charge of the work. In case each pile is not sawed off at 
right angles, and on the grade line as aforesaid, by the pile driving ma- 
chine, the same shall be otherwise adjusted, so as to allow the cross tie a 
full bearing on the top of the pile. Upon the top or upper end of each 
pile after it is driven, a tenon is to be framed for the notch in the cross tie 
which tenon is to be two inches in height and nine in thickness, and of the 
same width of the cross tie, and to be so constructed that the cross tie will 
shelter the pile from rain and snow. 

Cross Tie. 

The lower side of each tie is to be framed to the top of the piles, by a 
notch cut across the same nine ipches wide, and of a depth sufficient for 
the tenon on the top of the pile, and so adjusted that it shall have a bear- 
ing on the tenon of at least nine inches, and shall also protect the top of 
the pile from rain and snow. In the upper side of the tie suitable notches 
are to be cut, for the longitudinal rails, of sufficient width for a rail seven 
by eight inches in width and thickness, to be fastened by a wedge eighteen 
inches in length, /ottr inches wide, and one and a half inches thick at the 
large end. The notch for the rail to be as deep as the thickness of the 
tie will permit, and still Idsvc a neck oi four inches in thickness, and the 
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bearing of nine inches on the top of the pile. The tenire of the lie ie to 
be on a line with the centre of the track; and the distance to the outside 
shoulder of the lie, is to be precisely three feet six inches from the centre 
of the tie. 

The outside shoulders of the ties are to be on a parallel line with the 
rail, and the inside shoulders are to be framed on an angle, to correspond 
with the shane of the wedge when driven to its place, so that the middle of 
the wedge sliall be on a line with the centre of the tie and notch. Every 
alternate wedge is to be driven in a direction differing from the other, so 
that no two wedges or any one tie shall be driven in the same direction. — 
The ties are to be framed and fitted to the tops of the piles in a workman- 
like manner, and firmly pinned to them by a while elm tree nail one foot 
in length, and two inches in dianaeter^ being in form eight square. The 
tree nails are to be driven through the tiecks of the ties, at least eishi 
inches, into an auger hole, two inches in diameter, in the top of the piles, 
which said tree nails are to be secuied to the tops of the ties by proper 
wedges two inches in width and at least one inch in length. 

The rails are to be fitted into the notches with precision, in a workman- 
like manner, with tight joints, and fiimly wedged with the wedges above 
described. The rails are to be champered oS onemzh from the inside line 
of the rails, on an angle of 45 degrees from the top line of said rails, in a 
workmanlike manner. Both rails are to be parallel to each other, and the 
proper distance from the centre line of the road. The iron bars are to be 
three inches in width, and three-quarters of an inch in thickness, and are 
to be spiked on to the above mentioned white oak rails firmly on a line 
with the champered edges of the rails, and laid true and even to a guage 
of precisely six feet in width, between the iron rails. And plates are to be 
fitted snugly into the rails two-thirds of their thickness at the joints of the 
iron bars. The space allowed between the ends of the bars for expansion 
is to be one-quarter of an inch. The spikes are to be fitted to the iron of 
the proper length, and driven in a workmanlike manner. 

When the piles are driven in a strait line, so that each shall be under 
the rails and on the line, strong braces shall be framed firmly, into both 
the ties and piles, with shoulders of at least two inches, to support the 
bearing of the rails and ties. 

Specification for that part of the road which is to be graded by ezca/vor 
vations and embankments. 

The timber is to be cut close to the ground, forty feet on each side of 
the centre line ; from which space, all trees, saplings, bushes, and other 
vegetable matter shall be cut up, and together with loffs, brush and wood 
of every description, shall be removed or destroyed. When excavation or 
embankment occurs, not exceeding ^tro feet in aepth or height, all trees, 
saplings and bushes, to be grubbed up, and together with all logs, brush, 
and wood of every description shall be removed or destroyed. Where 
spoil banks are to be placea, the timber to be cut down, and \{ required by 
said engineer, to be cleared off In all cases the trees, saplings and bushes 
are to be cut near the ground, and cleared oflT to the distancd of forty feet 
each side of the centre line of said road. Ail loose or vegetable earth, 
shall be excavated and removed from the foundation of the embankment, 
for such width as may be directed by the engineer. The earth to be exca- 
vated and removed, and embankments raised as may be necessary to pro- 
duce an uniform and regular surface, conforming to the inclination or level 
indicated by the levels and field notes of the said engineer. The excava 
tions shall be thirty-two feet wide on the graduated line of the road, and a 
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side drain of such slope and dimensions as may be direcled by said eogi- 
neer, shall be formed on each side of the road. The sides of the excava- 
tion and spoil banks to have a slope of one and a half feet horizontal to 
one foot vertical measure. The earth from the excavations shall be carried 
into the valleys or hollows, to form the embankments, as far as the said en- 
gineer may direct. The surplus earth shall be formed into spoil banks, 
with evenness and regularity and with as little injury to the adjoning levels 
as may bo ; and all trees, logs, stumps, roots and bushes, shall be turned up 
or disposed of with like precaution ; nor shall any unnecessary injury be 
done to the owner or owners of the adjoining lands. The spoil banks 
^hall be formed with a suitable descent to carry^the water off from the road 
and the inside line of their base shall be back ten feet on each side from 
the outside line of excavation, as may jbe directed by said engineer, to 
form birms to lead the water from the road ; the said birms tp be excava- 
ted and formed to such level as may be directed by the said engineer, and 
when directed by the said engineer, drains shall be loft througia the spoil 
banks to carry off the water. All earth necessarily excavated in road 
ways or ditches, shall be estimated as excavation. When the earth to form 
-embankments, cannot be obtained from the excavation, then it shall be ta- 
ken from such place as the said engineer may direct The sides of the 
embankments shall have a similar slope to that specified for excavation, 
which embankment shall he fifteen feet wide on the top. No stump, logs, 
or other perishable matter, shall be put in the embankment, and it shall be 
carried up level and uniform so as to settle as even and firmly as practi- 
-cable. No public or private road which crosses the railroad shall be ob- 
structed ^y excavation or otherwise, until direction shall be given by said 
engineer, to complete the work across said road or highway ; nor shall 
any crops of grain, grass or vegetables* nor any dwelling house or oth^ 
buiUing, nor fence, be disturbed unless by the direction of said engines. 
In any case where it may become necefsary, for men or teams to pass any 
fence, gate or bars, in going to and from their work, care shall be taken 
to prevent any injury, that might occur to crops of grass or grain, on ad- 
joining fields, by leaving fences, gates or bars open, or imperfectly closed.' 
Any damages that may occur by such neglect, shall be determined by said 
engineer, and deducted from his estimate of the value of work done under 
this contract. The embankment for bridge landings, shall be of such di- 
mensions and form as may be directed by the said engineer. The smaller 
class of culverts, squared drains, and sluice-ways, abutment walls, and 
piers, are to be laid in mortar, unless otherwise directed by the engineer, 
and are to be buih of the usual sized building stone, in a substantial man- 
ner, faced and bound, with the corners firmly bedded, and in all respects 
are to conform to the directions of the engineer. All stone work to have 
plank foundations, unless otherwise directed. The timber sluice-ways are 
to be made by sinking a mud sill firmly and evenly to a depth of three feet 
below the surface, and framing in five verticle posts 12 by 12 inches square 
surmounted by a cap-piece 12 by 12 fastened on by mortice and tenon. — 
The rear of tlie abutments to be planked. Seven sound white oak string 
pieces 8 by 15, are then to be laid on the two bents, and covered with 2^ 
inch hemlock plank, secured by tree nail& 

.Specification showing the manner of making the superstructure for the 
graded road. 

The timber for the graded road is to be of the qualities and dimensions 
required by the specifications herein before stated. After the road bed is 
levelled off, as required by the specifications and contracts for grading, the 
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'sills are to be sunk in trenches to be dug six inches in depth, and of such 
widths as are required to bed the same evenly and firmly, with a full bear- 
ing for their whole lengths. At the joints of the sills, the trenches are to* 
be so formed, as to adroit a short sill or bearing plank, of two inches thick 
one foot wide and twofett long, under the sills. The. tops of the bearing 
plank are to be on a Uvel with the bottom of the trenches. 

The plank and sills are to be pounded down and well settled, with heavy 
mauls or commanders, so as to be firmly and uniformly bedded with a full 
and perfect bearing on the bottom of the trenches ; and their upper $ur- 
fiwes are to correspond with the level or grade pegs, given by the engineer. 
The earth that is taken out of the trenches is to he filled around the sills, 
and well rammed down to prevent the water from settling under them. The 
buTik between the sills and the outer edge, is to be rounded off, to permit 
the water and snow to drain off readily from the sills. 

The cross ties are to be hewn fiat on their bottoms, their whole length, 
so as to give a true and fuH bearing o( nine inches, longitudinally on the 
sills, and are to be spiked on firmly with six inch spikes, /our feet from 
centre to centre. The notches of the ties are to be framed in the same 
manner as specified for the pine road; and the remainder of the super* 
structure is to be constructed m every respect in exact accordance with the 
specifications for th^ superstructure for pile road. 

Specification for the bridges on the $usquehannah division. New York 
and Erie railroad. — Foundation, 

The superstructure is to be supported, on timber bents, constructed by 
driving piles into the ground, in ail cases, where the nature of the earth 
will permit, as specified below. 

Tne bearing piles are to be of straight and sound white oak or 
WHITE ELM timber hewed square^ (tee from wane and loose or black knots 
and of such dimensions as are stated in the bills of materials and plans for 
the several bridges, according to the length of spans for each. After being^ 
driven sufficiently deep, and in every case to the hard or solid bottom^ 
the piles are to be sawed off vXvl proper elevation to receive the cap pieces,, 
which are t« be fastened on by mortice and tenon, secured by two inch 
white elm tree nails, well wedged at their head. Each bent is to consist 
of two rows of piles, driven in straight lines fov^r feet from centre to 
centre, on a line corresponding with the current of the stream. Each row 
is to consist oi five piles for sinde track, and nine piles for double track 
bridges. The said rows are to be of such distance apart, as are marked 
on the plans or directed by the engineer. PUes bt the neces^ry ice- 
breakers and guards are to be driven as specified and shown on the plans 
and to tbe satisfaction of the engineer. 

The cap pieces and braces are to be of the same quality of the piles^ 
and of the dimensions stated in the bills of materials, and marked on the 
plans iiccompanying the same. They are to be framed and finished as 
shown on said plans, in a substantial and workmanlike manner. The 
sides of the bents are to be planked up from one foot below low water 
mark to the top of said bents with sound three inch white oak plank laid 
edge to edge and strongly pinned to the piles. When directed by the en- 
gineer, the bents are to be filled with suitable cobble stone, in such man- 
ner as he shall deem necessary for the more perfect support and security 
of the foundations. 

Superstructure. — Carpentry. 

1st. Each stretch or span of the bridge is to be composed of two or three: 
vertical truss frames, formed of white pine with the exception of \hi6 posts 
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2Dd. The truss fraroes are to be strengthened as shown upon the plao« 
by bolts and straps' of iron, and sapponed by braces and arches placed 
either under the same or upon the the sides. The floor timbers are to be 
of white pine, placed transversely and either resting upon, or properly 
connected on the under side with the string timbers by bolts or straps 
of iron. The distance between the trusses is to be sixteen feet for 
each track, The floor timbers are to be capped or covered if required, 
with boards one and a half inches thick, from four to six inches widef 
than the timbers and grooved on the under edges to prevent the access 
of water from above. 

3d. The whole frame to be composed of the first qnality of square 
edged timber, perfectly sound, and free from black or loose knots, wimd- 
shakes, worn holes and sap, and to be framed ttnd braced, according to 
the plans, in the most accurate and workmanlike manner, so as to secure 
the whole strength of the timber. Each shoulder and joini is to flt and 
bear with the utmost precision. The whole of the timber is to be sawed 
at least six months before being used in the work, and is to be suitably 
piled under cover, immediately after it is sawed to allow a free cirenlatioa 
of air through it, and prevent it from springing or warping. 

Joinery. 

1st. Each truss frame is to be protected from the weather, by a cover- 
ing of white pine inch boards, placed vertically upon the sides and ends^ 
and matched at the edges with a tongue and groove, so as entirely io ex- 
clude the water. Between the side covering and the iimher, furring pieces 
are to be interposed one arhd a quarter inches thick. The covering is xa 
be well and thoroughly nailed and secured to the frame. 

2d. Each truss frame is to be covered or caped with a two and a half 
inch white pine platUc projecting two inches over the siding with the upper 
surfaces bevelled so as to carry off the water. Under each projecting" 
edgQ a groove is to be made, and a moulding inserted in the angle to prer- 
vent the access of the water. 

3d. The flooring of the road way is to be composed of sound, square 
edged pine or hemlock plank, from two to three inches thick, as may be 
directed, well spiked or pinned to the floor timbers The flooring is not 
to come in contact with the siding, of the truss frames; the space interven- 
ing, to be such as the engineer may direct. 

4th. The coping and siding to be composed of sound, well seasoned 
stuff, free from large or decayed knots, worm holes wind shakes or sap, to 
be smoothly planed, and put on in a faithful and workmanlike marmer. 

Iron. 

The bolts and straps are to be formed of the best quality of American 
wrought iron, arranged in a manner and of a size specified in the bill of 
materials and plan, and as directed by the engineer. The bolts to be of 
round inch iron, (driven through 7-8 auger holes,) with substantial square 
heads and nuts 3-4 of an inch thick, and two inches square, and washers 
of 1-4 inch band iron, three inches square. The bolts are to be well se- 
cured at their ends, by a screw plate and nut. The screw is to be not less 
than two inches long, with a clear and strong thread. When required, 
the string timbers are to be spliced by means of three splicing Irars to 
each joint. Each bar is to be twelve feet long, three inches wide, and 
3-4 of an inch thick, with a spur on each end, three inches long and 3-4 
of an inch in diameter at the base. The holes in the bars are to corrrs- 
pond in size and number with those marked on the plan. The bolts are 
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to pass through the splicing bars, string timbers, and splicing blocks^ and 
to be firmly secured at the ends. The bolts in the ends of each bar are 
to pass through the posts and to be secured as above. The bands or straps 
are be made of 2J-{ iron, firmly welded or screwed together. 

Painting. 

The side and end coverings to the truss frames, to be thotoughly cover- 
ed with two good coats of best American white lead and oil paint The 
coping, gallows frames^ and outside braces, are to be covered with three 
coats of the same kind, if not otherwise directed by the engineer. Previous 
to applying the paint, the knots, if any, are to be well covered with a com- 
position of red lead and litharge, bound with a size made of parchment 
or glue. 

The road ways of all the bridges to be double or singie as occasion 
may require, and as directed by the engineer. 

• The work to be constructed in every respect according to the plan and 
bill of materials, to be furnished by the engineer, under whose supervisioa 
and inspection the same is to be erected, who will give such aireetiona 
from time to time, during the progress of the work as shall appear to him 
necessary, to perfect the plan of the same, as contemplated by the preced- 
ing specifications, 

REPORT OF THE JOINT BOARD OF DIRECTORS, TO THE StOCKHOLDERB 
OF THE DELAWARE AND RARITAN CANAL, AND CAMDEN AND AH* 
BOT RAILROAD AND TRANSPORTATION C0MPANIE6, ON THE COUPLE* 
TION OF THEIR WORKS. 

(Oontinued from page 256.) 

The business of the canal is now beginning to increase, and has received 
a new impetus from the arrangement last year made, to take the Schuylkill 
coal through it. For this purpose the companies have deemed it advisable 
to advance, on good security, for the construction of boats, and for develop- 
ing the resources of the canal, the sum of one hundred and seventeen thou- 
sand dollars. The experiment has been eminently successful, and many 
individuals, stimulated and encouraged by the success of those, who under 
the auspices of the companies, have embarked in this business, have turned 
their attention to it, and a large number of boats are now being prepared, 
with decks, for the purpose of transporting coal, without transhipment, from 
the coal region in Schuylkill county, to New York. When these arrange- 
ments are finally completed, and the Philadelphia and Reading railroad is 
finished to the Delaware river, there is but little doubt that the canal will 
greatly increase the dividends. Add to all this, the increasing travelling 
of a growing country, which since the commencement of the railroad has 
been eleven per centum per annum, and the revival of business, and you 
may approximate to the real value of your investment. For ourselves, we 
hesitate not to say to you, that in our opinion, it is the safest and most pro- 
fitable investment of money we know of, which opinion we now put on re- 
cord, to be tested by experience. In conclusion, we notice, that whilst the 
cost of the works is six millions sixty-four thousand nine hundred and fifty- 
three dollars and forty-two cents, we divide only on twenty-nine thousand 
shares, or two millions nine hundred thousand dollars, the hallance havinof 
been borrowed at an averjijre interest of six per cent ; which loan, formiufir 
a part of the cost of the works, will be paiii by the State of New Jersey, at 
the expiration of tlio charter, as put ol tho consideraiion money, if ^iie 

3G 
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elects to take the works, and which ioao, there is no doubt can at that finir 
be liquidated by the receipts of the road for three years. 

Althoug^h we cannot attempt to name all the individuals from whom wc 
have obtained advice and assistance during the progress of our labors, still 
we may not overlook the important and invaluable aid we have received 
from one of the directors, (now absent,) Mr. John Potter, of New Jersey, 
formerly of South Carolina. To his enterprise, firmness, and public spirit, 
are the public, as well as ourselves, more indebted, perhaps, than to any 
other individual, for the successful issue of your affairs. 

.The directors and officers of these companies have devoted themselves 
to your concerns for ten years past ; and ahhough they have not thought if 
necessary or expedient heretofore, during the progress of the works, to 
trouble you with the details of their business, or to indulge idle curiosity, 
by constant inspection of their books, they do now, as a proper return for 
your unwavering confidence in them, lay before you every thing, from a 
snow plough to a steamboat 

The accuracy with which the accounts and books of the company hare 
been kept, by Mr. Edwin A. Stevens, Mr. John R. Thompson, and Mr, 
James Neilson, is manifest from the fact, that upwards of eleven millioasof 
dollars have passed through their hands, and their accounts, after a fall ex- 
amination, balanced to a dollar. 

In conclusion, the directors would state, that the arrangement made id 
June, 1836, with the Philadelphia and Trenton railroad company, by which 
the receipts of the companies were amalgamated, so as to divide on the 
^hares of the companies, share and share alike, and to equalize the dividends 
has been attended with the most bpneficial results. Whilst it has placed 
the stock of a company, in an adjoining State, upon an equality with your 
own, it has added much to your success and prosperity. 

James Parker, Chairman of the Joint Board. 

R F. Stockton, Robert L. Stevens, Abraham Brown, John C. Stevens, 
W. M' Knight. J. Kaighn, G. D. Wall,B. Fish, J. S. Green, J. W. Mickle, 
J. Neilson. J. R. Thomsour £. A. Stevens, Directors. 



A DESCRIPTION OF THE DELAWARE AND RARITAN CANAL, 7R0X IT» 
OOBfMBNOEHENT TO ITS TERMINATION, WITH AN ACCOUNT OF THET 
PROPERTY OWNED BY THE COMPANY. 

The works of the Delaware and Raritan canal company, comraencer 
opposite Buirs Island, at Black*8 Eddy, in the Delaware river, 22| miles- 
above the city of Trenton, and run thence along the river to TrentoDr 
thence westwardly 6 miles, to the Delaware river at Bordentown ; and 
from Trenton eastwardly 37 miles to the Raritan river at New Brunswick 
— the whole length being 65 J miles: uniting the tide waters of New 
York and Philadelphia; and, with an outlet lock in the Pennsylvania 
canal at Black's Eddy, will connect the Pennsylvania canal and the im- 
portant works of the Lehigh Coal and Navigation company with New 
York. 

From BulPs Island to Trenton, it is generally 60 feet wide and 6 feet 
deep. This portion of the canal was constructed to supply, with the aid 
of the river Raritan, the main canal between Bordentown and New Bruns^ 
wick, with water, ns well as for the purposes of navigation' and trade. — 
The water is taken from the deep natural pool in the Delaware, of which 
Black's Eddy is a pait, the bottom of the canal being below the lowest 
water surface ever known in that river. There has heretofore been a 
large surplus of water running over the waste weirs ; nor can their ever 
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fcc any deficiency while there is water in the Delaware and Raritan rivers. 
A guard bank, extending from BulPs Island to the first guard lock» is 
constructed about three-quarters of a mile below the head, of the island, 
which forms a large, safe harbor for boats, rafis, &c. ; it is more than 200 
feet in width, aad three-quarters of a mile in length. Through the guard 
bank there are two culverts; one for the passage of the water to the canal, 
the other for water power. The work is also constructed, in such a man- 
ner as to admit of the water being taken out and used for water power, 
on the main shore side of the lock. From this point to Prall's creek, 
about three miles, the canal is made by constructing an embankment in 
the bed of the river, along and parallel to the shore from fifty to one hun- 
dred feet distant, raised two feet above top wEiter line of the canal, and 
protected on both sides by a substantial slope wall, which will admit of 
the water passing over the bank during the floods. This arrangement 
has been found to answer the intended purpose, and has withstood the floods 
without receiving any injury. Across the mouth of Prairs creek there 
has been erected a dam of crib work, filled with stone, 200 feet in length 
which serves the double purpose of waste weir and dain for the creek. 
There is another guard lock at this place. 

From this place to Trenton, about 19 miles, the canal generally passes 
along within a short distance from the river ; but in some places' the rocky 
bluffs made it necessary to construct high embankments in the bed of the 
river. In all such cases, the banks are protected with heavy slope walls, 
varying from li to 3 feet in thickness, and from 20 to 40 feet in height. 
About half a mile below Lambertsville is a lock of 10^ feet lift, construct- 
ed of hammer-dressed masonry. Above this lock there is a large and 
spacious basin. The works at this place are likewise so arranged, that 
the water passing around the lock into the canal below, can be used for 
water power. From Bull's Island to this lock, nearly 8 miles, the bot- 
tom has a descent of two inches to the mile, and the top of the banks 
carried level ; below this lock it has two inches to the mile. 

The banks throughout the whole canal are made on a slope of two 
feet base to one rise, and generally lined either with coarse gravel or 
fragments of quarry stone. There jjire 14 culverts over the different streams 
over which this part of the canal passes, of from one to four arches, vary- 
ing from six to twenty-five feet in span, and from 110 to 180 feet long. 
There are also a number of waste weirs, which are placed at proper dis- 
tances to carry off any surplus water, which may accumulate from the 
drainage of the lands above. The bridges are all made to turn, so as to 
admit the passage of masted vessels. Thi« portion of the canal joins the 
main branch, about one-fourth of a mile east of Trenton. 

The main canal is 43 miles in length, 75 feet wide, and constructed 
for 9 feet depth of water ; during the last season it has been 7 feet 4 
inches. It commences at the Delaware river, near Bordentown, about 
500 feet from where Crosswicks creek enters that river, and passes along 
the flats near the river shore, to Lamberton, thence in the rear of Lamber- 
ton, to the summit at Trenton, a distance of six miles, where it receives 
its water from the section above described. 

Between Bordentown and Trenton there are seven locks, which over- 
corn^ an elevation of 57 feet, made of cut-stone masonry, and laid in hy- 
draulic cement, 110 feet long between the gates, and 24 feet wide; the 
whole length, from the head to the lower end of the wings, being 162 
feet Over the Assanpink creek, near Trenton, there is an elipticafl arch 
of 36 feet, span 140 feet in length, and 16 feet in height, from tne founda- 
tion. 
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From Trenton the canal takes an eastwardly direction, following the 
valley of the Assanpink, to Lawrence meadows ; thence by a deep cut across 
Lawrence meadows into the valiev of Stony Brook; thence down that 
valley, passing about a mile south of Princeton to Millstone river; thence 
across the Millstone on an aquaduct of 10 arches, and 100 feet in width 
of water way ; thence along the east side of the Millstone to Kingston, 
aboQt 13J miles. This portion of the canal is level, it being the summit; 
in its course it passes over several streams on arches from 6 to 12 feet 
span. The Shabbakunk creek has three arches, of 12 feet span each. — 
From Kingston the canal continues along on the east side of the Millstone 
valley ; in some places it passes so near to the river as to require a slope 
wall to protect the embankment; but generally it passes along at the foot 
of a red shell bluff which bounds that valley on the east. At 13f miles. 
it intersects the Raritan river, where the bluff approaches so near as to re- 
require the canal to be made in the bed of the river by a high embank- 
ment, which runs along in the bed of the river to Bound Brook, about 2^ 
miles, and which has been well protected by immense slope walls and loose 
stone lining; thence to FoUett's farm If miles, it runs along in the flats. 
At this form there is a dam built across the Raritan river, 8 feet high, and 
about 400 feet long, and connected to the high ground on the north side 
of the river by a guard bank raised above the highest flats. This dam 
was made to let in the river to assist in case of need in supplying the ca- 
nal with water. From this point to New Brunswick, 4f miles, the canal 
has been constructed, for the most part by embankments in the bed of the 
river, protected by a slope wall and loose stone lining. 

The basin at New Brunswick is formed by the construction of a pier 
in the river in front of the city, from 200 to 300 feet distant from the 
wharves, extending nearly a mile in length, and terminating at the steam- 
boat wharf 

From Kingston to this place there are seven locks, overcoming an as- 
cent of 58 feet, built of hewn granite, one at kingston, one at Griggstown* 
one at the mouth of the Millstone, one at Bound Brook, one at FoUetf s, 
one at the upper end of the New Brunswick basin.* and one at the outlet 
at New Brunswick, all of the same size as those on the other side of the 
summit, except the last, which is 30 feet wide, and 130 feet long between 
the gatest the whole length from the head to the lower end of the wings 
bein^f 185 feet. There are besides several culverts over the different 
streams, from 6 lo 20 feet space. All the mason work throughout the ca- 
nal is laid in hydraulic cement. Waste weirs have been constructed 
throughout the line to carry off the surplus water, of which there has been 
a great deal during the last summer, although the business has been great- 
er than at any previous time. The bridges are all made to turn, as be- 
fore stated, for the purpose of passing masted vessels. At each bridge 
and lock there is a keeper's house. Basins of suitable size have been 
made at all the public landing places. Besides the banks before described 
there are guard banks about .seven miles in length, constructed at an 
expense of $15,000 per mile. 

f At this lock, the works have been so arranged as to be able to use the surplus water to 
drive machinery. At the ordinary summer height of the Raritan, the whole of its waters 
evk be turned into the eanal, and ^sed here with a lall of fourteen feet. 
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A DESCRIPTION OF THE ttOAD FORMATION, AND SUPERSTRUCTURE, TO- 
GETHER WITH THE BUILDINGS AND FIXTURES OF THE CAMDEN AND 

' • AMBOY RAILROAD, AND ITS BRANCHES, FROM BORDENTOWN TO NEW 
BRUNSWICK, AND FROM TRENTON TO THE DELAWARE BRIDGE, AT 
BLOOMSBURY. 

Section I. — From South Amboy to Bordentown depot, distance thirty- 
Jive miles. 

This road was coraraenced to be graded in December, 1830. It is grad- 
ed 15 feet in width, at the grade of the road • ditches 3 leet deep, 18 iDches 
in width at the bottom, and 1 1 feet in width at the lop, level of grade. — 
From Hightstown to Gravel Hill, a distance of five and a half miles, the 
rqad is graded 25 feet in width, for a double track of rails. Th^ founda- 
ti6n of this road is formed by two continuous trenches, three feet in width, 
and one foot in depth, being filled with broken stone; over these trenches 
a roller, weighing three tons, was passed a number of times, until the 
whole was a solid mass. • 

On 26 miles 76^ chains, stone blocks, two feet square, 10 to l3 inches 
thick, were placed 3 2 ieei apart, from centre to centre — embedded with 
small stone on the trenches ; then settled with a heavy wooden driver, work- 
ed by horse power ; two holes were then drilled mto each stone block, 
(except at the junction blocks, which have four holes,) one inch in diame- 
ter, and five inches deep. Upon the stone blocks, locust chairs 14 inches 
long, 6 to 8 inches in width, and from 1 to 2' inches thick, are placed, and 
attached to the stone blocks, by tree nails driven into the holes of the stone 
blocks. The chairs were then dressed, to receive the edge rail, of the I 
from (invented by R. L. Stevens, Esq.,) 3^ inches high, 2| inches on the 
upper running surface, and three and a half inches in width on its base, 
weighing 42 lbs. to the yard, is laid and fastened by spikes six inches 
long, with hooked heads, the ends of the bars resting upon wrought iron 
plates, or cast iron chairs, and areconneated together bjrvan iron tongue ^^^ 
inches long , two inches wide, and five-eighths of an inch thick, with two 
rivets passing through the ends|of the bars and tongues — oblong hole, to 
allow for expunctral contraction. 

Seven miles and twenty-seven and a half chains are laid with cross 
sleepers, placed''2 feet 8 inches apart from centre to centre, of oak and 
chestnut, 8 feet long, 6 inches thick, and not less than 6 inches in width — 
embedded with small broken stone, upon the stone trenches, and consol- 
idated with heavy hand pounders. The cross-sleepers were then dressed 
to receive the edge rail ; to which they were fastened with hooked head 
spikes ; wrough iron plates at the joints of the rail, and tongue fiustened 
as before described. 

Twenty-three chains of road, near South river, were laid with contin- 
uous granite sills, 12 by 14 inches, in lengths of 8 to 10 feet, on which a 
flat bar of iron two and a quarter inches wide, and seven-eighths of an 
inch thick, was attached. This part of the road was found, after expe- 
rience of four years, to be expensive in its repairs, besides very rough and 
objectionable ; so much so, that it has been replaced, in part, by taking off 
the flat rail, and substituting cross sleepers of locust, 7 feet long, and 6 
inches square, transversely upon the stone sills, and placing the edge rail 
upon them ; which have completely remedied the defects of this part of 
' the road. 

Wholo. distance of bridging is 2,179 feet, or 33 chains. The principal 
bridges, to wit, over South river. Rocky brook, at Hightstown and Cross- 
wick's creek, have been partially renewed, upon a new plan ; by which, 
it is believed, they will require but little repairs to the end of the charter. 
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It is done by covering the bridge in such a manner as to protect the su- 
perstructure from the action of the ruin. 

That part of- the road laid wiih stone blocks, is of the most permanent 
character, and has required but a very small expenditure per mile annu- 
ally, and it is believea it will continue, without renewal, to the end of the 
charter, with but small annual repairs. This opinion has been founded 
upon the fact, that at the end of the road, the passing over has been more 
than equal to that which, in all probability the main road will have un- 
dergone at the end of thirty yeors — as the engines, for eight years past, 
feive necessarily to go from the water station to the wharf three times for 
every one they pass over the road : besjdes the running backwards and 
forward, to pump water into the boiler. Here the rails have not been re- 
newed, and are still in good order. 

The same applied to all the edge rail laid upon the road. The dis- 
tance of 14 miles, from Bordentown depot to Hightstown, was so far com- 
pleted on the 20tb October, 1832, that a line of cars, drawn by horses, 
was placed upon it to convey passengers, and on the 17th December, 1832, 
the whole distance was used for the transportation of passengers and 
merchandise. 

Section 2. — From Bordentown Depot to Camden. Distance 26 miles 

10 chains. 

The road bed is graded 17 feet in width— slopes of excavation and em- 
bankment, 1 J feet base, to I foot perpendicular—ditches 3 feet deep, 2 feet 
wide at bottom, and 12^ feet wide at top, or grade of road. The whole 
road bed was covered with 18 inches of sand or gravel, wherever loam or 
■clay was found at the grade of the road. The object of this being to se- 
cure the road from the unequal action of the frost, and gave, in consequence 
abetter foundation to lay the superstructure upon. 

There are six turnouts. These portions of the line, a distance of 60 
chains, are graded 27 feet wide, with the same slopes and ditches as before 
-described. 

A part of this line near Camden, was commenced to be graded in March 
1831, and the remaining distance in April, 1833. 

The superstructure for eight and a half chains, at Camden, is laid with 
stone blocks, 2 feet square, not less than 5 inches thick ; 5 stone blocks are 
placed in the length of a rail 16 feet, for the foundation. Upon these are 
placed locust cross-sleepers, 8 feet long, and 6 inches square j upon which 
is fixed an edge rail, fastened by spikes, wrought iron plates under the 
Joints of the rails, and tongues festened as before described. 

For 31 chains, red ceder piles, 7 feet long, from 7 to 9 inches diameter, 
are driven into the ground every 3 2 feet for the foundation ; upon the eiids 
of these piles is placed the edge rail, fastened on the head of the piles, with 
the same kind of^ spikes ; the same connection at the joints of the rails, and 
the same kind of wrought iron plates as before described. Twenty-nine 
chains of roads are laid through the street at Burlington in the same man- 
fief as the last described. These parts of the road, were laid in 1833, and 
have reauired but little repairing, are apparently perfectly sound, and likely 
to remain so. Seventy-two chains of road, near the Pensauken Creek, 
are laid with wood rail, and flat iron; foundation of plank 3^ inches thick 
and 2 feet wide under each rail, continuous its whole length ; cross sleepers 
of oak every 4 feet, with blocks 2 feet long, intervening ; upon these sleep- 
ers and blocks, a wood rail, 6 inches square, of yellow pine, is placed ; up- 
on the wood rail, a flat bar of iron, 2} inches wide, and seven-eighths of 
an inch thick, is placed, fastened by spikes and screw bolts ; the bolts pass- 
ing through the ends of the iron bars and wood rail. 
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One mile sixty-fire chains are laid with a foundation of plank, 3 1-2 in, 
thick, by 2 feet in width, under each rail, continued the whole distance ; 
upon these plank, cross sleepers of red cedar, from the northern lakes, B 
feet long, 5 inches thick, and not less than 6 inches flat surface, are placed 
every 4 feet, and short blocks, 2 feet long, (of the same dimensions other- 
wise as the long sleepers,) between qach space supporting the rail ] upon 
these cross sleepers and blocks, an edge rail rests ; with wrought iron plats 
at the joints, fastened by hooked spikes, and tongues at the ends as before 
described. This road was laid in 1833, and the red cedar cross sleepers 
appear perfectly sound. 

Twenty-two miles and twenty-six and a half chains are laid in the same 
manner as that last described, except that the cross sleepers are of oak and 
chestnut, instead of cedar. This road was laid in 1833 and 1834. 

Whole distance of bridging, is 1,188 feet, or 18 chains, of wood struc- 
ture. Two of the principal bridges, to wit: one over Black's creek, 133 
feet long, and one over the Rancocus creek, 497 feet long, have been renew- 
ed on the new plan, before olluded to in section 1. 

A distance of 16 miles from Bordentown, below the Rancocus ereek, 
wva travelled upon in the winter of 1833, and the remaining distance, to 
Camden, in the spring of 1834. 

Section 3. — From Bordentoton to lower depot near Trenton, Dis- 
tance 6 miles. 

It was commenced in September, 1837, and passengers carried upon itia 
1838. This road branches from the main line of the Camden and Amboy 
railroad, in the borough of Bordentown, at Prince street, following round 
the edge of the hill, and crossing the Crosswick's creek immediately ubore 
the mouth or entrance of the Delaware and Raritaa canal ; thence foil ow- 
ing the tow-path, on the ricfht bank of the canal, to Trenton. 

The superstructure of this part of the branch railroad is wood rail, aod ' 
flat iron bar, except 12 chains at the commencement, which is of edge rail 
and cross sleepers, and 7 chains of edge rail on bridges. 

The wood road, with flat iron, is laid by placing cross pieces, 3 inches 
thick, 9 inches wide, and 8 feet long, 8 feet apart ; upon these are placed 
longitudinal pieces, 16 feet long, 5 inches thick, and 12 inches wide; be* 
ing embeddea in the earth ; again upon the centre of these pieces, are 
placed oak, 3 by 4 inches, and 16 feet long, fastened by tree nails f upon 
which is put a flat bar of iron, two and a quarter inches wide, and five- 
eighths of an inch thick j these ends and joinings of the bars being secured 
by a small cast iron chair ; the spikes for attaching the iron rails passing 
through the oak pieces into the longitudinal sill below. 

One mile fifly-five and a half chains is constructed in the usual way, with 
shoes or mud sills, cross-sleepers and wood rail, with flat iron bar. The 
principal part of the timber used in the construction is of hemlock, which 
was saturated with lime and salt, or salted by means of one and a quarter 
inch holes being bored ten inches deep in the longitudinal sills, 18 inches 
apart ; then filled with salt, and stopped with wood plugs. 

There are two bridges upon this section : one over the street in Borden- 
^wn, 150 feet long, and one over the Crosswick^s Creek, 323 feet long; 
both constructed upon the new plan before described. 



Port Clinton Tunnel. — We are pleased to learn that the enterprising 
contractors have effected a junction between the east and west workings of 
the Tunnel at Port Clinton. This is indeed roost acceptable inteligence, 
and we are gratified with the zeal of the company and contractors, in spite 
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of hard times, to complete this ma^ificient work. That portion of th0 
Tunnel under the charge of Mr. Neville required much skill in its man- 
agement, and it has been happily ejected with but few and^ slight accidents 
to the labours ; and we view its completion as a harbinger of the success- 
ful termination of the entire route, the opening of which is so closely inter- 
woven with the future welfare of our region. — Miner's Journal, 

We understand that the contractors will commence laying down the rails 
on the road early in may, and that the work will be finish^ for use from 
Reading to Port Clinton early in October, and to Pottsville in the course 
of Etecember. 



STEAM BOAT FIRE ENGINE 

An experiment was made day before yesterday, with a newly invented 
Fire Engine, just completed by Mr. Creed, ana intended for the use of 
steam boats, and other purposes where it can be stationary. The main prin- 
ciple is the same as that of any fire engine, or force-pump, but the adapta- 
tion and application are new. It is arranged so as to stand in a very small 
compass upon the deck, where it is to be cased over and secure from dam- 
age. It can be connected with the engine, and worked by it, with tremen- 
dous efiect, whenever circumstances will allow ; but if fire is around the en- 
gine, as is' generally the case, the fire engine may be instantly put in order 
to work by hand power. In five seconds after the discovery of a fire, wa- 
ter may be poured out from this engine to any part of a boat, at the rate of 
four hundred gallons per minute, if operated by sixteen men. Nor is this 
all — should a boat strike a snag or sawyer, or be otherwise injured so as 
to leak, this engine will pump out and throw over the water at the ratea- 
bove named ; which, in our river navigation, would enable almost any 
boat to run ashore, before it could sink. Such are the purposes and ad- 
vantages of this invention, and the little machine, being so placed as not to 
be in danger from fire itself will afford ample security to any steam- 
boat against any disaster from that cause. A boat may be nearly drowned 
in five minutes, so that no fire could prove dangerous. 

At this exhibition, No. 12, with its powerful company, were present. 

Creed*8 engine drew the water about 10 feet, and played into No. 12, at 
an ascent of about 3 ft; No. 12, was fully and strongly manned, with plen- 
ty of fresh hands to supply the places of those who found it convenient to 
drop ofi'the bn^kes. They played with open hose, and had tough work to 
prevent being over-run, though they had double the number of men, and no 
water to lift Playing through thirty feet of hose and fire pipes. Creed's 
Engine would if well manned, over-run any two engines in tne city. No. 
12, is said to be the most powerful engine in the city, and none has a better 
company — they did not like to acknowledge beat, but seemed to be pleased 
with this improvement as a capital thing for the uses intended. It will cer- 
tainly draw and throw for a short distance an enorraous quantity of water; 
and on one trial with hose and two pipes, one an inch and the other seven- 
eights in diameter, it threw two streams to a good hein-ht and upon the 
roofs of the buildings on the opposite side of the street. No. 12, being 
calculated for throwing to a distance, could of course play further and 
higher. 

The various trials were made with apparent gratification to the Engineers 
of the Fire Department, and to the other spectators, as well as to the satis- 
faction of Mr. Creed ; and we are satisfied, that for security to boats, both 
asfainst fire and leakage, it is one of the best things we havoseen. Its val- 
ue lies in its power, simplicity, dnd the readiness with which it can be work- 
ed', either by the steam engine or by the persons on board. — Boston paper. 
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It becomes oirr painful duty to announce to out readers, the death of the 
Chevalier de Gerstner, the distinguished Engineer, who has spent more 
than a year in this country, and in that time, obtained the good will and es" 
teem of all who knew him. 

The object of this gentleman in visiting our couBtry, was to obtain the 
most exact information in regard to our railroads. He himself, had con- 
structed the first railroad in Russia, had been one of the earliest advocates 
of the system, and had done much to promote it on the continent. From 
time to time, he had visited all of the public railroads in Europe, and with 
the information and experience thus acquired, he was prepared to make the 
most profitable application of his sojourn with us. 

When the Chev. de Gerstner came into this country, our prospects in 
regard to Internal Improvement, were considered, and the friends of the 
system were almost derided for their adherence to that which in our legis- 
lative halls was pronounced as little better than a curse upon the nation, 
and which in our own and foreign markets, was considered as a bubble 
ready to burst 

At this stage of affairs, the most unpromising, it was to be expected that 
the unprejudiced opinion of an intelligent foreign Engineer, formed from a 
deliberate examination of our railroads, would have great authority. The 
result of the investigation of the Chev. de Gerstner, and his friend and as* 
sistant, Mr. Klein, are already before our readers, and their influence we 
conceive has already shown itself 

Independent of the loss to society of an amiable and accomplished gen- 
tleman, the Profession has lost much in the possessor of the greatest 
amount of precise information in regard to our railroads, ever collected by 
any individual. It is to be hoped, however, that Mr. Klein will be able lo 
make such arrangements as shall conduce to the most profitable eniploy- 
ment of the immense mass of information, in the collection of which he has 

taken so active a part 

37 
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We are reluctantly compelled to omit an important article, furnished hf 
the politeness of John M. Fessenden, Esq., for which he is entitled to our 
best thanks. Owing to an illness of our engraver, we have not yet been 
able to obtain the cuts. We hope, however, in the next number to famish 
it to our readers. 



For the American Railroad Journal and Mechaoics' Magazine. 

Gentlemen : — In one of the last numbers of your Journal there ap- 
peared an article, questioning the statements, and casting some reflections 
on the judgment and opinions of Professor Renwick, in his account of the 
steamboats of the United States. 

We are always pleesed to see any statements which may appear incor- 
rect, commented on, and their inaccuracies pointed out, provided it be done 
in a proper spirit, and facts sufficiently strong are brought forward to re- 
fine them. 

fiut, unfortunately for the writer of the above article, the assertions he 
makes canaot all be substantiated by facts, and we are compelled to make 
the following remarks, more from a desire of preventing any error in the 
public mind in regard to the present mode of constructing engines in this- 
country, than from any fear that the reputation of the Professor would be 
' injured by that article, though backed by an Engineer having such a 
practised eye, and extensive information as Mr. Ward asserts that he pos- 
sesses* 

At the same time, we cannot but express our wonder that the writer, 
urged on by his vehement desire to '*ilo the State some service,'' has not 
before this time pointed out these errors, and thus prevented the construc- 
tion of several new vessels on the principles advocated by Professor Ren- 
wick, in his article in Tredgold. 

These have all been built since that article appeared in this country, 
which was more than a year ago, and we therefore are obliged to question 
the conduct of the writer, for not endeavoring before this, to prevent a me- 
thod of construction, which he says is so highly dangerous to the safety of 
the public. 

We do not consider the first three objections of sufficient importance to 
allow us to take up the time and space necessary for their proper discus- 
sion, and must therefore pass them without remark, and leave them, for 
what we consider the more important charges. 

On the third page, the writer has gratuitously furnished the public with 
a table of his own, for the purpose of proving that the consumption of fuel 
in the American engines, which use steam of a high tension, is far jrrealer 
in proportion to their power, than it is in those of English manufacture, 
which use steam of a far lower pressure. 

The things in this table which are slated as facts, are not only contradic- 
ted by every valuable work on the steam engine and by practical experi- 
ment, but by the authority of the English, and the words of the great per- 
iector of the engine, Watt. 



Communications. 291 

Ib the first place, to show the gentleman that he knows nothing of the 
English method of calculating the power of an engine, and that therefore 
he is wrong in his comparison of powers, we refer him, and all your read- 
ers, to page 146 of Stephenson's Civil Engineering of North America. 

The author of this work, an Engineer of some standing, there calculates 
the power of the Rochester to be equal to 748 horses, which is more than 
four times as great as Mr. Ward states it to be ; and the power of the Great 
Western, when working at her usual rate, if tried by the same method, will 
be found to be about 450 horse. The ratio of consumption of fuel, then, 
instead of being in favor of the English, inclines not a little to the Ameri- 
can engines. 

Another proof of the economy of using steam of a high tension expan- 
sively, may be found in a description of the Cornish engines, on page 1 17 
of vol. I, and page 49 in vol. II, of the Transactions of the Civil Engi- 
neers of Great Britain, to which we refer the writer. It will there appear 
that the Cornish engines have done more work than any otheis in Eng- 
land, with a given quantity of fuel, also that they use steam of a pressure 
of from 40 to 50 pounds, and work expansively ; and on page 127 of vol. 
I, in the same work, he will find the words of Watt, himself, brought for- 
ward in pioof of our statements. 

Having thus given the gentleman a few fJEurts, from the works of Eng- 
lish Engineers, we furnish the following further proofs of the inaccuracy 
of his statements, which from the arrogant and unmeasured manner in 
which he expresses himself, he seems to think are so generally known to 
be correct. 

These are to be found in the feet, that all the American steamboats of 
the latest and best construction, use steam of a high tension. Of these, 
besides those whose names he has so kindly furnished in his table, we may 
mention the Independence, Pasaic, atid Raritan, all of which were con- 
striicted under the superintendence of Robert L. Stevens, Esq., an engineer 
who hblds, deservedly, a high rank in the profession ; and most, if not all, 
of our first Engineers, have adopted the same practice. 

We may also state that the Russian steam ship now constructing, is to be 
furnished with tubular boilers and to use steam expansively, which methods 
have been preferred on account of their superior economy and lightness, 
by the engineers of that country now in this city, who may certainly be 
quoted as impartial judges. ^ 

We are now brought to the final charge, and the one on which the wri- 
ter seems to have expended the whole virulence of his critical wrath, name- 
ly the danger which he says arises from the use of steam of a pressure of 
30 or 40 pounds in steamboats, which in his opinion, ** has already cost 
the lives of many hundreds, and if persisted in, will require the yearly 
sacrifice of, perhaps, hundreds more." 

In this last sentence, the writer, with more modesty than appears usual to 
him, has, fortunately for his reputation, qualified his assertion, by sayings 
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'' of* perhaps, hundreds more/' leading us to believe that he is himself, in 
doubt of its correctness. 

That this assertion is no longer a matter of opinion, will be seen from a. 
memorial of the owners of our principal steamboat lines, in relation to the 
new steamboat law. From a table, on page 10 of this memorial which is 
grounded on pretty strong facts, and drawn up by Mr. Redfield, an Engi- 
neer of eminence, and which is approved of by James A. Stevens, James 
Cuningharo, and several others, the following statements are deduced to 
show the comparative safety of the high and low pressure systems on the 
Hudson river and other waters near New York. 

Mr. Redfield states, •* I have separated the business of the fifteen years 
which it (the table,) comprises, into three several kinds, of five years each, 
commencing with 1824, early in which year, the navigation in this State, 
which had been previously controlled by the associates of Fulton and Liv- 
ingston, was thrown opon to all competitors/' 

*' On comparing the results of these several periods, the ratio of steam 
accidents for the first and third periods, as compared with the probable num- 
ber of trips made, has decreased from . 1 in 20,317 for the first period, to 1 
in 317,105, for th<e third or latest period, showing a diminution in the ratio 
of accidents, in the average period of 10 years, equal to about 84 per cent. 
The average of lives lost from these accidents during the same periods, has 
also decreased, from 1 in 126,211, to 1 in 1,985,787; equal to a diminution 
in the ratio of personal hazard in this short period, of 84 per cent The 
ratio of hazards in proportion of distance, is also reduced, almost 90 per 
cent" 

By a reference to Mr. Redfield's table, it will be found, that the average 
pressure of steam during the first period was about 7 lbs. to the square 
inch, and daring the third, 18 lbs. to the square inch, or more than a two- 
fold increase of pressure ; yet notwithstanding this, that the accidents and 
loss of life, have diminished about 84 per cent, showing clearly that the 
mere pressure of steam is among the least important causes of danger. 

We may add, that we have no written account, nor have we heard of any 
accident ever occurring in Cornwall, while it is well known, as may be 
seen by reference to Captain Pringle's report, made to the house of Com- 
mons, May 31st 1839, that the accidents which have occurred to the Eng- 
lish steamers which use low pressure engines, have been very numerous. 

Professor Renwick has in no place stated, that explosions were not caus- 
ed by the violent action of steam, suddenly generated, but that the mere 
pressure of steam determined by the load on the safety valve, is not to be 
feared ; and that where the pressure is suddenly highly augmented through 
carelessness or accidentally, a boiler made for an expansive engine, is more 
likely to remain uninjured than a low pressure one, on account of the su- 
perior strength necessarily given to it — ^neither could he be expected to 
enter at large, into the causes of explosion in a paper like the present, but 
only give a brief view of his ideas on the subject, as be is evidently no 
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writing an accoant of the method of constructing and using boilers* but of 
the practice of American Engineers. 

An Engineer. 



COMMON ROADS. 

The subject of common roads, the first improvement of a new country, 
has not received that attention which the subject strictly demanc|s. The 
object of all internal improvements should be the convenience of a travel- 
ling public, and the particular accommodotion of a few must in a measure 
be sacrificed for the many ; that is, the greater benefits will result from the 
real accommodation of the public at large, although a few individuals may 
sufiTer some little inconvenience by it. All the works of improvement in 
a State or country are in a great measure dependent on the judicious loca- 
tion and grading of the common roads adjacent to, and leading from such 
improvements ; from the fact that all the freight or passengers have first to 
be transported over a common road before they can be conveyed on a rail- 
road or canal. Hence if a railroad has superior advantages from its easy 
gradients, a common road will certainly have advantages by easy gradients 
and circuitous routes, over those that are located on the tops of the highest 
hills to accommodate one or two individuals, by passing through their farms 
without regard to hills or valleys, which will cause great undulations in 
the surface of the roads. 

Every person who travels overs road injudiciously located, is taxed for 
the ignorance of the highway commissioners. Persons holding that office 
in almost every town, are not qualified to calculate force and resistances, or 
the firiction of carriages on common roads. Hence the calculation of the 
resistances does not enter into the account for locating common roads thro^ 
a hilly country. Now the fact is, that most of the great thorough fiaires in 
the shape of common roads in this State traverse very hilly countries, and 
if there had been some little instrumental examination made, and a calcu- 
lation of the force necessary to draw a given load, taken into consideration, 
the character of common roads in the State of New York would have been 
materially altered. 

The changing of a route when it is once located and graded, is seldom 
resorted to, but at a sacrifice of time and money ; for the cost of making 
two roads, and those but poorly constructed, would doubly benefit the pub- 
lic if it was all expended on a road carefully located. That we have great- 
er difficulties to encounter in the construction of roads through the differ- 
ent parts of the State than other portions of the United States is denied. — 
Some of the eastern States are more mountainous than the State of New 
York, yet their roads are much less undulating, and the highest elevations 
are overcome with the greatest ease, so that their stages travel fro^ eight 
to twelve miles per hour ; while ours, on most of the important routes, are 
compelled to drag along at the slow rate of from two to four miles per 
hour. In the location of common roads, and finally all kinds of improve- 
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roents, intended for the conveyance of freight and passengers ; the ease of 
the moter should be duly considered, because it is the actual saving of 
property in such rooter. 

The experiments made by Mr. Telford on the draught of carriages on 
difierent kinds of roads, prove that the force of tractipn on the best of roads 
necessary to draw the weight of one ton is as follows:* 

1st. On a well made pavement, 

2nd. On an old broken stone surface, 

3d. On a gravel road, 

4th. Broken stone upon a rough pavement foundation, 

6th. Broken stone surface upon a bottoming of concrete, — 
formed of Parker's cement, 46 
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The mean of which is 77 

Which is more than eight times the traction of a railroad, and this estimate 
in both cases is made for the resistance on a level plane. Now the best 
common roads in the State of New York, are not better constructed, if 
they are as well built as the gravel road on which Mr. Telford made his 
experiments. 

Taking, then, 147 lbs. as the traction of common roads in this State, 
which on an inclination of four feet in one hundred, gives a resistance of 
256 lbs. necessary to give motion to a weight of one ton, and on an accli- 
vity of twenty feet in one hundred, one ton wduld require a force of 595 
lbs. to cause motion, which, including the carriage, will require a force of 
about 900 lbs. 

Common roads should never exceed an acclivity of four feet in one hun- 
dred, (rfv) which can be the maximum grade, without materially increas- 
ing the expense of construction and which will enable loaded trains to pass 
over the road with ease, and overcome at the same time an ascent of more 
than two hundred feet per mile. Many roads are located with an inclina- 
tion of some thirty or forty feet in a hundred, in which cases the force be- 
comes nearly equal to the load. 

It is not my object in the present commnnication to define any particular 
method of legislation, by which the remedy for this evil may be found, 
but merely to show that the present management, location and construction 
of common roads are not based upon the most strict principles of econo- 
my. 

S. L. W. 

Dunkirk, March Zlst, 1840. 
« Report of the Holyhead road commissioDen. 

Western Railroad. — Reduction of prices.— A psun^hleiot 50pages, 
recently issued 'at Boston, entitled" Proceedings of the Annual Meeting of 
the Western railroad Corporation," touches some topics of interest to this 
city, particularly the reduction of the rates of freight and travelling on said 
road, and the ol^ect of said reduction. The fare between Springfield and 
Boston, is now only $2,50 for passengers — being a distance of about 100 
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miles. The object of this, and of the corresponding reduction of freight, 
is, of course, to '' conciliate/' as they express it, the trade of the Connecticut 
Valley towards Boston ; {alias away from New York) and of this result 
they appear to be sanguine. As the matter stands now, or did lately, they 
show, that a country trader who goes with a ton of produce from Springfield 
to New York, instead of going to Boston, and returns with a ton of goods, 
although he travels 130 miles farther, saves six dollars on the way. Thia 
great disparity is itself the result of comparatively low rates. It is the 
effect of Steamboat navigation ; for, 20 years ago, the Committee say, the 
trade of the Valley was chiefly with Boston, whereas four-fifths of it are 
now with New York. And as the one change has been eflfected by reduc- 
tion, so, they argue, must be the other. What Steamboats effected then, 
the railraod must efilect now* Putting the rates at $2,50 for passengers and 
$3,75 the ton of merchandize on the route above mentioned, will accomplish 
it, they say. It will •* control the travel and buisness of the great valley ;" 
and they are satisfied that a train of cars, carrying 200 passengers, and a 
train of freight-cars having at least 60 tons of merchandize, may be propell- 
ed from Boston to Springfield for less than $100 each, inclusive of super- 
vision, motive power, wear and tear of the cars, engine and road, and all 
incidental expenses, making an outlay of 50 cents for each passenger, and 
but $1| for each ton of merchandize. All their officers and agents concur 
in this ; and so it is now settled* 

The committee appear to have considered this step a very important one ; 
and though unanimous about it at last, they fully weighed a vast mass of 
evidence, bearing on the point of moderate charges. The history of all the 
foreign roads was laid bt'fore them. In the case of the Belgian, it was 
found that they have cost over $41,000 per mile, or $5,000 per mile more 
than ihe Western. That the entire expense of fending a train over them 
is < 15- 100. or at least 5 cents per mile more than the cost upon the Western ; 
but the average charge for passengers has been only 1 1-10 cent per mile, 
equal to a charge of $1,08 between Springfield and Boston ; and yet these 
roads, at this charge, have afibrded an ample income, paying a fair interest 
upon the outlay. In 1838 the receipts between Antwerp and Ostend, 159 
miles, were as follows : 17,503 passengers, first class at 2^ cents- per mile 
each, who paid $13,171 18; 215,893 passengers, second class at 2 cents 
per mile each, who paid $133,475 38 ; 604,935 passengers, third class at 
lucent per mile each, who paid $196,451 07 ; 1,343,354 passengers, fourth 
class at 8 mills per mile each, who paid $206,680 00. Average number 
to each train 143 ; actual expense of carrying each passenger 73-100 per 
mile, or a little less than j of a cent per mile. 

The American roads are next referred to. The Salem road, for example, 
carries 6000 passengers a week, a distance of 13^ miles, and across a ferry 
equal in distance to four miles more of railroad, for the moderate charge uf 
half a dollar each ; and now the number of passengers upon it is more than 
double that originally estimated. This is ascribed to reduction, the rate be- 
ing but halfthe stage-fare ;*and again, still later, between Salem Marblehead 
(5 miles) a few months since, a single coach usually conveyed the passen- 
gers, who rarely exceeded a dozen per day, at a charge of 25 cents per pas- 
sage ; but since the locomotive wgs set in motion, the number at 12^ cents 
has been as high as 200 a day. Extending these observations, the commit- 
tee proceed to notice the vast increase of passengers in sieambuats, upon 
the coast of Maine, the North River and the Sound, since the reduction 
of charges; the astonishing numbers that pass between Boston, Nahant, 
Roxbury, Charleston, and Cambridge, since the establishment of cheap 
steamboats and omnibuses ; the striking results which have attended the 
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redaction of postagres, of the price of tickets for concerts and theatres, the 
cost of luxuries, the extension of commerce, at loiv rates of premiam ; the 
wide and increasing* circulation of the penny press; the wonderful growth 
of the ice trade, which under the system of low charger, has so expanded, 
that it adds annually 30.000 tons to the exports of Boston, and supplies 
at least 100 sail of ships with cargoes ; and more p^irticularly to the great 
increase of the revenue of the New York canals, and gain in the aggre- 
gate receipts of these canals, which has attended three successive reductions 
of the tolls. These facts are doubtless to the point They are such as 
have influenced the owners of the Atlantic steamers and the lines, still 
more lately, in similar reductions. The same philosophy appears in the 
new rates of the Norwich route. It appears in all quarters ; in fact, it is 
the order of the ajje. The Worcester company are only a little earlier, 
and so much the wiser, than some of their old fushioned and narrow mind- 
ed cotemporaries. A little we say, for even the Providence company have 
struck theii^ flag at last. And so must all the rest do Sooner or later. 
They tnust reduce. To this effect, the facts, as well as the reasoning, are 
very strong. We notice, that in consequence of rumours heretofore re- 
specting an experiment tried on the Worcester road, the committee come 
out with a statement, the amount of which is, that in December 1836, 
they raised their fare (to Worcester) from $1,60 to $2, and again reduced 
it to the original price in May 1839. To remove mistakes as to thereat 
result,tbey cite the return of the number of passengers on the Worcester 
railroad, for four successive years as follows : — 

1836 Rate, $1^ No. of passengers, 78,088 

1837 •• 2 " 61,666 

1838 " 2 •• 56,016 

1839 •* 1 J two thirds of the year, 75,230 

On the whole, the road, in spite of hard times and every thing else, has 
been going ahead. It has always been at least a six per cent, stock. From 
the Weslern road still more is expected, running into a new region of Mas- 
sachusetts, as it does, whbse exports and imports are about 150,000 tons a 
year, and to connect with the Hudson and its commerce of n million of 
Ions the year. Thus, by the section already finished, the committe expect 
to conciliate a business equal to 50,000 tons of goods and at least 60,000 
passengers per annum, to be derived entirely from the resources of the rail- 
road East of the Connecticut, and increasing at a rate not less than 10 per 
cent, a year; and then much stress is laid on the time when **this great 
avenue of commerce shall coosumate its union wifh the canals and rail- 
ways of New York," becoming part of a line from Boston to Buffalo, or 
connecting with the ocean steam packets the steamers of the lakes and the 
canals of the west, and entering into a continuous route from England to 
Cincinnati, Louisville and St. Louis, ** as well as the most direct, expediti- 
ous, cheap, and least fatiguing route between those great maris of commerc." 

The committee do not forget to hint that the produce of the Wea finds 
its best market at Boston, and of course would like to go there ;. while the 
great Boston Yankees find their most extensive markets also at the West. 

They mention, moreover, the facts that at least 15,000 persons weekly 
ascend and descend the Hudson ; that at least 30 packets and transient vessels 
ply between Boston and Albany, besides vast numbers which bear the pro- 
duce of the West from New York ; that more than 1 00,000 barrels of flour 
are annually boated up the Connecticut above Springfield ;*' thnt in the 
hills of Berkshire the Western railroad intersects quarries of lime and 
marble, which will supply the valley of Connecticut and the entire country 
bodering on the road ; that as soon as this great artery of the State is finish- 
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^, and the sections between it and Bufiajo are complete, a passengers may- 
pass almost without fatigufe in eleven hours from Boston to Albany in thirty- 
hours from Boston to Buflalo, in six hours nlore to Erie, in six hours thence 
to Cleaveland, and in two days and a half from Boston lo Detroit. 

felOHTH REPOftt OP F. R. HASSLER, AS SfTPBRINTSMDEKT'O^ THE PUR- 
VEY OF THE COAST OF THE UNITED STATES, XnD OF THE CONSTRUC- 
TION OF STAl^DARDS OF WEIGHTS AND MEA^tRlfeS ; RENDERING AC- 
COUNT OF THE WORKS OF 1839. 

(Cdntinued from page 276.) 
Upon the construction of the standards of weight and fneasures, 

1. Since my last report upon these works, the full sets of weight? fo^ 311 
the custom houses have been delivered and destributed accbr^ing to their 
destination. 

2. Weights had been prepared to becottte, when standarded, the heavy 
ounce weights for the mintSi to be grounded upon the sfets of ounce weights 
till to the one hundred ounce weight, which were delivered tb the tniiii 
in Philadelphia, early in 1838, as has been reported (ipbn ih proper time. 

The mint having, in the ineantime, constructed more accurate balanced, 
desired for the sake of acceleration, to receive these weights in that tiii- 
£nished state, and adjust them in their own establishment This being 
Panted by the treasury department, the whole of the sets, with their pack- 
ing boxes, etc., complete, were delivered to the director of the midt at 
Philadelphia, and also the beam of an unfinished britss balance, of large 
size, which had been begun, and which they were in tie^ of, to assist iff 
the adjustm«int of the weights delivered. * 

3. The principal attention in the way of adjustmetlt bf tondards this 
year, was put upon the numerous yards ready for it, d task which it i6 
impossible to make hasty, and which required in all cases continued ntii 
very fatiguing application ; many thousands of microscopic obiservatioiis ate 
irequired fbr it. The specialities of the^e minuted partsi bf the work bfe^ 
long rjithier to an ultimate full account of all the means and methods em* 
ployed) in the execution of the whole task of the establishment of the start-' 
dards which it will then be proper tb publish, and distribute on government 
account, like a similar account of the works of Mr. Bessel, of Konigs- 
berg, fbr the establishment of a standard length measure^ has been publish- 
ed lately by the got^ernment of Prussia. 

4. Tne feeling lever apparatus, which Professor Bess^i has directed ib 
be made for this establishment, at Berlin, he has latbly announced to rh^. 
as being nearly ready, so that it may perhaps yet arrive before the final 
delivery of the yards. This would afford the opportuhity of establishing 
some comparisons by two methods, by the microscopes, and by the lever, 
which would b^ the more desirable, ris th6 latter is intended to remain in 
the establishment for future use in compdri^ons. 

5. A number of yards sufficient to furriishall the States are ready; but 
it is not proper to deliver them as yet, as it will tend to <nore accurate cb- 
incideiice, to combine more numerous comparisons, under a variety of teAri- 
peratures, and with different means. Besides the original standard scalb 
of eighty-two inches, described in the report, upon the comparison of the 
weights and measures of the custom houses, various other sttS of micro- 
scopic arrangements wbre constructed, arid constantly employed, whereby 
always a number of comparisons are carried on at the same time. 

6. The form of the yards is that which has been formerly already mert- 
tioned, as best adapted for the preservation of their accuracy; thf ynrdi 
being cut to a length, in about the half breadth of a strong brass bar, and 

38 
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fitting between the butting pieces at both ends of a similar bar of eqaal 
thickness, which it fills exactly, so that when joined they form one piece, 
and nothing can ever touch the ends, which determine the exact length' : 
this arrangement presents evidently two difierent means of ascertaining the 
length of the yard to the nicest ; but it should be used only when it is de- 
sir^ to give the length of other yards that are intended to form €gaif& 
sttifodards. For the transfer of the yard for common purposes, there is « 
special decimally divided length of a yard traced upon the outer piece of 
tne yard, or matrix, between two parallel lines. A tracing arrangement 
is given with it, by which means, the yard beinff left undisturbed in its 
proper place, in the box fitted for it, a bar of met^ or wood, for which a 
location is made parallel to the yard, can be laid off ^nd subdivided with- 
out in any way injuring the original ; the use of this will be described in 
a statement to be added, as instructions at the delivery of the yards. My 
assistant worked at a considerable number of these divisions, until* interopt- 
ed by sickness. 

7. Of the liquid capacity measures the full number is finished, until to 
their adjustment, which requires their being weighed filled with distilled 
water, at the temperature of the maximum density of water, which is a 
most tedious and minute, therefore not very quick operation. 

For the use in it a special balance has been constructed. Their actual 
adjustment will begin immediately after that of the yards, when the ar- 
rangements which it requires will be conopleted. Handles of a peculiar 
construction, to take off and put on, are constructed for their proper mani- 
pulation, in use, without changing in the weighing. 

8. As it is necessary to close the tops of the vases exactly at the proper 
height, to contain a determined weight of distilled water, at a given temper- 
ature, in a given cubic space of a brass vessel, it is necessary that this ves* 
sel be exactly covered, oo air bubbles admitted in it, and no overfiowing^ 
to effect that, glass plates are required, exactly plane, of proper thickness; 
ground, unpolished on the side which touches the liquid, and of the size of 
each vessel's top ; only large plate glass factories can procure these good p 
to construct them expressly would have necessitated a great establishment^ 
different in its kind from all that is now established, therefore these plates 
have been ordered at the manufactory of plate glass of St. Gaubin, where* 
they can be made with ease ; which has established arrangements for such 
works, and can execute them at short notice, and with pR)per accuracy ^ 
they will perhaps cost a great deal less than in any other way. 

9. The half bushels require a manner of casting, different from that of 
the other parts of the works, which takes also more time and special cares; 
it has been in full operation as much as possible ; but this casting cannot 
be made in our establishment at all seasons of the year with equal success^ 
and will, therefore, suffer temporary interruptions; during which other 
castings are executed. Some of these half bushels hare also been turned; 
but it is evident that in the proper order of the work, there could not yet bo 
any attempt toward their adjustment. The glass plates, that shall serve 
to cover them, have been ordered, together with those for the capacity mea- 
sures fo? liquids for all of them ; the proper size has been given to the fac- 
tory for guide. 

10. Thus it appears that the different tasks of the establishment for stan- 
dard weights and measures have advanced properly, each in that proportion 
which the kind and the Quality *of the work they require, indicate natur- 
ally as the time required for their execution. The weights being already 
fully executed and delivered, except the ounce weights for the States.have 
made known in the courury what is to be expected from the establishment. 
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and have, I believe, given general satisfation, which I doubt not every part 
of the works will give, whenever it appears before the public. 

F. R. Hassler. 
Station of Willow Grove, Pennsylvania, November, 16, 1839. 

ON THE MODE OF PROCURING FAC-SIMILE COPIES OF MEDALS, ETC. — 
BT THE AGENCY OF VOLTAIC ELECTRICITY. 

Sir — You request a condensed account of my voltaic process of work- 
ing in copper. I shall endeavor to give you one, premising, I shall divest 
it as much as possible of eleetro-chemical detail, that it may be rendered 
quite intelligible to those unacquainted with that science. 

It has been long known that one metal will precipitate another from its 
solution. As one instance, if we take a solution of the sulphate of copper, 
the blue vitrei of commerce, and dip the blade of a penknife in it, in a few 
seconds it becomes coated with pure metallic copper. We have here an 
instance of simple ^lectro-chemical action, and 1 may say, the type of all 
the experiments I have lately published on the subject. Subsequently, it 
has been found that copper itself possesses this quality, by acting on its own 
solutions, and to a much greater extent than in the first instance, but under 
a somewhat difierent condition. 

If we take a clean copper wire and dip it into a solution of the sulphate 
of copper, on taking it out, we find no perceptible diflference is made on 
its surface. If we now take the copper wire, or slip of that metal, and 
solder to one of its ends a piece of zinc, and bend the two metals so com- 
bined into the shape of the letter U, and again place the copper end in the 
cupreous solution, and the zinc end in a very weak solution of salt and 
water^f allowed to remain some time, it will be found the copper end 
has received a thin coating of solid copper. In this instance, as in most 
others connected with continued galvanic arrangement, it is a sine qua non, 
that the two fluids must not be allowed to intermingle, yet must be in con- 
nection with each other. 

To efiect this, various expedients have been resorted to, with more or 
less success ; but to give a simple illustration of how this may be effected, 
in order to attain the result mentioned above, take a piece of stout brown 
paper, and bend it into the form of a piece of tube about three inches long 
and perhaps an inch in diameter. This may be conveniently done, by 
bending the paper round a phial to make it assume the desired form ; let 
the edges of tne paper overlay, and fasten them together with a bit of 
sealing wax. A paper tube is thus obtatined, open at both ends, but one 
end must be closed; this may be done simply, by cutting a piece of card 
into the shape of the bottom end, but a little larger, and listening it on with 
sealing wax, just as we would take an impression of a seal, by covering 
the disc of card with the wax, and while soft dip the end of the paper 
tube into it; when set, we shall thus obtain a vessel capable, to a certain 
extent, of containing a fluid, yet from its porous texture, this fluid would 
be in connection with any other fluid that might Surround it on the other 
side. 

Having obtained such a tube, we three parts fill it with salt and water, 
or better still, glauber salt and water, which is a sulphate of soda. We 
then take a common drinking tumbler, containing a quantity of sulphate of 
copper in solution, and take the paper tube containing the saline solution, 
and immerse it in the tumbler, taking care that both fluids shall attain the 
same level. If we now take the bent slip of copper and zinc, and place 
the copper end of it in the cupreous solution, and the zinc end in the saline 
solution, contained in the paper tube, and let this remain at rest for a few 
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hours, (if in a warm situation so much the better,) it will he found pti re- 
moving the cunibinfd pieces of metal, that the copper end has oblaint^ a 
solid coverin^j of purt* coppi»r. 1 have here described an elementary vol- 
taic battery, and the most extensive one ever constructed, is only a combi- 
nation of such simple arrangement cf*onected together by copper wireik. 

In this arrangement the inside of the pfiper tube^ containing the saline 
solution, is termed the positive cell — the outside one — the tumbler contain- 
ing the cupreous solution — is termed the negative cell. The zinc end of 
the combined metals, is termed the positive electrode — ^the copper end — the 
negative electrode. With a modification of this very simple apparatus, all 
the experiments of this process may be readily performed. I have judged 
the above explanation necessary, as many persons have imagined the ap- 
paratus when constructed, was in some way or other connected to a gal- 
vanic battery. 

By performing tl\e above experiment, we acquire a clear idea of voltaic 
arrangement, while the eye becomes acquainted with the phenomena pro- 
duced. 

Were I required to produce ap exact fac-simile of a medal in copper, 
1 should proceed as follows : — Suppose it were equal in size to half-a-crown 
— I should procure a piece of glass tqbe(a short gas glass of the largest 
diameter does best) ana then take a piece of flat glass and oil its surface 
slightly — this done, I place one end of the tube on the oiled glass, and pour 
into it some fluid plaster of paris, to the depth of one-half or five-eighihs 
of an inch ; when this sets, the oiled glass will slip easily off, and a porous 
bottom will thus be gjven to the tube, which in allc?ises should be of equal 
pr superior diameter to the aiednl required to be copied. This and a com- 
mon sized drinking tumbler, comprehends nearly all the apparatus required. 

T should now procure two pieces of pretty thick sheet lead^ and with a 
plane, smooth one of the surfaces of each piece ip the manner wood is plan- 
ed. I then take the medal to be copied, and place it between the bright 
surfaces of the pieces of lead, and place the whole under a press. Should 
the medal not be vpry large, a copying press will be found sufficient, but 
when larger, a more powerful ope is requisite. In either case the object 
to be acted on must be under the centre of pressure. 

When removed from the press, a most exact mould of each side of the 
medal will thus be obtained. I now take a piece of copper wire, var3ring 
in length according to the size of the apparatus — in the present in9tance, 
from 12 to 16 inches may be used. To one of its ends, I solder a piece 
of zinc, rounded, and sufficiently large to go into the gas glass. To the 
other end I solder* one of the leaden molds. I have now what is termed 
a *• galvanic pair," the leaden mould constituting the negative electrode, 
and the zinc the positive one. 

The wire is now bent in such a form, that the lead and the zh)c will be 
opposed to each other — the opposed surfaces being distant about one and a 
half inches. To efiect this, bend the ^ire into a right angle, at its junc- 
tion with the lead, and place the lead in a horizontal position, at the bottom 
of the tumbler, the impressed side being uppermost The gas ^lass, with 
its plaster bottom, must now be placed exactly over the lead mould. f The 
wire inust again be bent in the shape of the letter U, in order that the zinc 
end may go into the gas glass, and touch, or nearly so, its plaster bottom. 
This likqthe lead, must lay horizontally, on the bottom of the interior cell. 

• The wire should he soldered to the blank side of the lead. 

t In order that the m glass may hot rut on the plate to be deposited on, I auspend it 
by a wooden collar, which resta oi^ th^ outside veaael, and keeps the bottom of the inaade 
t>nei at a quarter of an inch distant frovn the plate. 
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To con ven rent! y effect this, the end of the wire should be soldered to the 
centre of the zinc disc. "^ 

These arrangements being neatly effected, I now poar a hot saturated 
solution of sulphate of copper into the tumbler, being in connection with 
the lead. A few undissolved crystals may be added with advantage, I 
next pour a hot solution of glauber salt into the gas glass, in connection 
with the zinc, taking care it does not exceed the level of the fluid in the 
outside cell. Thi« latter solution must not be saturated, but only a 
few crystals of the salt put in the water. This may now be allowed to re- 
main for a day or two, until the blue color of the cupreous solution is as- 
suming a pale green ; then add a few crystals of the salt of copper. — 
Should a very thick deposition of copper be required, it is well to renew 
Che solutions entirely, as the acid that is set free, materially interferes with 
the success of the process. 

This process may be quickened in a veiy great degree, by the applica- 
tion of heat, and the metal so deposited, is of a much superior character 
to that deposited under a common temperature. Tht) apparatus I have 
described, may be kept at a temperature of from \2(P to 160®, by being 
placed at the side of a fire, and a deposition got in a few hours. 

When it is judged the requisite thickness is deposited, I proceed to get 
the copper so deposited, off the mould as follows : Previous to immersing 
the lead into the solution, I generally varnish the back and edges of the 
mould, to prevent deposition on any other portion of its surface than that 
opposed to the zinc. 

On removing it from the apparatus,,! file the edges of the copper until 
they are flush or parallel with the lead. I then heat the copper side by 
holciing it over the fire, and suddenly plunge it in cold water. On ex- 
amination it will be found some portion is loosened from the lead, when, 
by inserting the edge of a knife, the plate of copper will come readily off, 
bearieg a most exact impress of the original. 

I have thus &r described how to proceed, in the progress of taking a sin- 
gle medal ; but it will at once be perceived, that the same instructions apply 
to a sheet containing an indefinite number by only enlarging the apparatus. 
By exactly the same process here described, I have succeeded in obtaining 
exact copies of engraved wood blocks and copper plates. I have also suc- 
ceeded in stereotyping in copper, some elaborate ornamental printing, equal 
in area to a large octavo page. 

I have used lead for most of my latter experiments, instead of copper — 
as that metal percipitates copper, when in connection with zinc, and it is 
much easier got off the mould, in consequence of the different degrees of 
expansibility possessed by the two metal, on the application of heat. The 
time occupied by the whole process is also materially abridged. I have 
not yet had an opportunity of trying the '* fusible metaV that melts at a 
temperature of 212^ F. It must also be borne in mind, that as far as our 
knowledge extends, it is an electro-chemical law, that a metallic surface 
must be present, before we are able to precipitate a metal from its solu- 
tion. 

Want of space compels me to omit several minutisB, that my experience 
has suggested, but enough has been said to illustrate the princple. and I may 
add, it is susceptible of infinite variation. 

I have every reason to believe it might be found advantageous to type 
fontiders, for the matrix from which they cast type, as copper precipitates 
Tory readily, on a surfiice of type metal. 

In conclusion I may add — I have no personal intention of turning this 
process to pecuniary advantage^ should it be capable of being so applied, 
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but should at all times feel happy in communicating my experience of the 
matter to those desirous of applying it in the arts. 

My own expectations have beien fully realised, as it has been a means 
of illustrating a hitherto unsolved geological problem, in connection with 
some peculiar views I hold on the subject. 

Thomas. Spbnc£r. 
Liverpool, Dec. 1 4th. 



Internal Improvements, — Yesterday the two houses passed the bills in 
aid of the New York and Erie, Hudson and Berkshire, Auburn and Roch- 
iester, and Long Island railroads. They had previously passed the appro- 
priations for the enlargement of the Erie canal, and for the prosecution of 
the Black river and Genesee Valley canals. The appropriations, sofiir 
are, as follows : — 

Erie Canal enlargement* 2,500,000 

Genesee Valley Canal 500,000 

Black River Canal 250,000 

N. Y. and Erie Railroadf 400*000 

Hudson and Berkshire Railroad 150,000 

Auburn and Rochester Railroad 200,000 

Long Island Railroad 100,000 

$4,100,000 
. In addition, the bill appropriating $100,000 in aid of the Harlem rail- 
road has passed the Senate, and the bills in aid of the Tonewanda railroad 
and for the purchase of the Oneida Lake Canal and feeder, the former 
$100,000 and the latter $50,000, have passed the Assembly. 

MEMORIAL OF SUNDRY PROPRIETORS AND MANAGERS OP AMERICAN 
STEAM VESSELS, ON THE II^POLICT AND INJUSTICE OF CERTAIN 
ENACTMENTS CONTAINED IN THE LAW RELATING TO STEAMBOATS 
A8KINOT0 BE RESTORED TO THE RIGHTS AND PRrVILEOES WHICH 
BELONG TO OTHER CITIZENS ENGAGED IN NAVIGATION. 

To the Honorable the Senate, and House of Represent atiaes of the Unit- 
ed States, in Congress assembled : 

The memorial of the undersigned, proprietors, managers and agents of 
American steam vessels, respectfully showeth : 

That for several years, your memorialists have been actively engaged 
in steam navigation : and that, in thus employing a power which is uni- 
versally known and acknowledged to be hazardous in its nature and use 
they claim to have afforded and maintained a degree of security, in the 
transportation of persons and property, which has not been equalled by 
any other known means of transport or navigation. This important fact, 
so contrary to public apprehension, we trust will appear from the annex- 
ed documents, and also from any just and accurate comparison of the 
average losses and casualties by steam, wuh the average losses and casu- 
alties which occur in other modes of navigation or transport 

For these results, which are on the whole so favorable, the public are 
not indebted to incentives furnished by pecuniary rewards ; for your me- 
morialists believe, that no interests involving such vast investments of cap- 
ital, have generally been less productive. Nor is the present degree of 

• An appropriation of 1500,000 early in the session, 
t For this year, and ati indefinite sum for the liittire. 



Memorial of Proprietors of Steam Vessels. 303 

security due to any interference of the government with the mechanical 
arrangements and prudential management of our steam yessels, or to the 
enforcement of novel and severe principles of legislation ; but has been 
owing to the inventive and discriminating powers, prudent foresight, and 
persevering spirit, of those who are engaged in this imp6rtant branch of 
national enterprise. 

This spirit of national enterprise, producing results which have gener- 
ally been more and more favorable to the security and advantage of the 
public, has continued in full activity to the present hour ; with a firm re- 
liance, on the part of those engaged, upon the guardianship and protec- 
tion which is due from the government of this vast country to an interest 
which is inseparably connected with it principal business relations and 
public resources, and which is destined to advance our country to the high- 
est point of prosperity and power. 

I our memorialists further represent, that certain enactments of peculiar 
novelty and severity, found in the act of Congress of July, 1838, are cal- 
culated to bear harshly and oppressively upon the owners of steam vessels 
and thus to affect injuriously this important branch of our navigation. — 
These enactments, instead of furnishing encouragement for a just and gen- 
erous rivalry, in bringing ateam vessels and their machinery to the high- 
est possible state of security and perfection, have unfortunately, in the 
view of your memorialists, a direct tendency to deter men of prudence, 
capacity and property from further connection with this business ; who 
are unwilling to submit to implied reproach and degradation, to unwar- 
ranted hazards, and to the loss of rights and privileges which are gnar- 
anteed to all other persons engaged in a lawful calling. Your n&emor- 
ialists refer more especially, to the clause which deprives them of the 
universal legal protection common to every civilized country, by unjustly 
construing, in the event of any serious disaster to life and property, the 
presumption of innocence into prima facie evidence of guilt ; and they 
' respectfully request of your honorable body, that a provision^ which is so 
much at variance with their fundamental rights and privileges as Ameri- 
can citizens, may be repealed. 

It is with painful regret that your memorialists have noticed an attempt 
to procure a broader and more mischievous application of this unjust prin- 
ciple, by means of proposed additions to this law; and they respectfully 
ask of Congress to be protected from such proposed aggravations of the 
already severe and relentless doctrines of the common law as it now gov- 
erns the responsibilities of common carriers; and which, if enacted, must 
tend to destroy every just inducement for lonc^er continuance in a business 
which is subjected to such unprecedented liabilities to loss and ruin. — 
These extraordinary hazards and liabilites, it should be noticed, will not 
pertain to our competitors under a foreign flag; and our citizens may thus 
be virtually excluded from navigating the ocean by steam. Your memor- 
ialists would further remark, that if with the best knowledge possessed by 
this or any other country, this species of navigation be deemed too hazardf- 
ous for the public safety, they deem it more just and honorable to submit 
to its entire piohibition. 

Your memorialists believe that few opinions are inore erroneous than 
that which ascribes to the provisions of the existing law a generally in- 
creased safety for persons and property carried in steamboats. This may 
appear from the many accidents or disasters of a serious character which 
have taken place durmg the short period in which this law has been in 
force. The number of these accidents on the western waters during the 
lost year is stated to have been forty ; which may serve to convince Con- 
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gress thnt the appropriate remedies for these dtsesters are not furDisbed 
by this law ; and can be found only in the increasing practical knowledge 
and skill of those persons who aie engaged in the construction and man- 
agement of steam vessels. 

Your memorialists do not seek to escape from any just responsibilites 
in conducting this important busim^ss. On the contrary, they feel 
bound to furnish every reasonable guarantee lor safety to life and propef^- 
ty which human foresight and prudence may be able to afford ; and it is 
for the purpose of furnishing these guarantees in the most direct and prac- 
tical manner, that they further respectfully but earnestly request, that Con- 
gress will call to the aid of its committees, to whose protection this impor- 
tant branch of navigation has been intrusted, the information and experi- 
ence of some of the individuals whose lives have been devoted to its im- 
provement and practice from its earliest origin in this country: — in order 
that practical knowledge may form the basis of legislation upon a subject 
which affects more or less directly the interests and business of^ probably, 
a great majority of the American people. 

All which is respectfully submitted. 

New York, February 22.1840. 
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North river line; steamboats Albany, De Witt Clinton^ 

Swallow, Erie, Champlaili, John Mason, Columbus, Uniotf, 

^General Jackson, R. L. Stevens, J. C. Heartt^ Rocbestei; 

Utica and Sarato«a ; about 6,&00 tons } navigating abotu 250,- 

000 miles annually. 



Steamboats S^wiftsure, Cop«titntion, Commeree, Illinoisw 

Sandusky, Mt Pleasant, O. EUswortb, U. Spates, H. Eckfor(L 

>>New London, J. Fau-lte and John Jay, with 54 steam frei^bc- 

ing vessels; ag^eg^ate, 13,000 tons; navigating an aggregate 

of about 330,000 mdes annually. 



A. N. Hoffman, 
James A. Stevens, 
Robert Dun lop, 
Jonas C. Heartt, 
Richard P. Hart, 
Daniel Drew, 
W. C. Redfi^ld, 
A. Van Santvoord, 
Isaac Newton, . 
Henry Green & Co., 
Pope Catlin, 
Horace Stocking, 
Joytfc Monteith, 
Charles S. Olmsted, 
David Crawford, 
Benjamin Carpenter, 
Jackson Oakley^ 
Thomas Powell, 
M. Sandford, 
Charles H. Northam, 
S. B. Stone, 
William W. Coit. 
Thaddeus PhelpS, 
Nevins & Townsend, 
Richard S. Williams, 
James G. King, 
C. H. Russell, 
Wra. Com stock, 

James Cunningham, ^Steamboat Huntress, North America and Thornie. 

With many others not printed. 



Steamboat Washington, Newburgh line; 
'* James Madison, 
" iSuperior, 

ilighlander. 



(I 



i% 



II 



Steamboats Splendid, New York, Bunker Rill, Ch'arfor Oak 
—1,580 tons; New Haven and Hartford hnes; navi);ating 
about 60,000 miles annually. 

<Steambo&t Norwich ; Norwich line; 



iSteamboat Massachitsetts, Narragan^t, Rhode tshndf 
► Providence and Mohegtfn; 2,700 tons; navigating about t20,» 
000 miles annually. 
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Appendix A. 

No. 1. 
The following communication was made by request to tke commissioners 
appointed jby the English gootrumentfdr conducting an inquiry into 
the causes ofHtanhoat accidents and the practical means of preventing 
their recurrence, 

T^o Capt. J. W. PuiNOLB, R. E. 

Sir — Having received through a valued friend, a cop^ of the circular 
issued by the lords coromissionerti of the board of trade, which authorises 
an inquiry through the agency a( yonrielf and Mr. Parke "into the na- 
ture and causes of the accidents which have occurred iri steam vessels, and 
whether any measures can be taken in order to prevent the recurrence of 
Such accidents," accorapnnied also by a request iot my views on this sub- 
ject I will cheerfully respond to the inquiry in such manner as is suggest- 
€fd by my own experience And observation.* 

The accident^ comprised in this iifquiry may be classed und6r tfafe fol- 
lowing heads : 

I. Accidents by shipwreck. 
II. Accidents by coilisitrn. 

III. Accidents by fire. 

IV. Accidents by explosions, (Sr by the injurious escape of steam. 

The following suggestions on ib^se several topics are ofllered for yonf 
toDsideration. 

I. The liability of steam vsssels to shipwreck or lo^ at sea by stress 
of weather, may chiefly depend on the following causes or considerations : 

1. The ability to avoid being stranded or cast on a lee shore, as in the 
case of the Rothsay castle, the Kiltarney and the Forfarshire steam vessels 
tnust depend nifainlv upon the power which can be commanded for encoun- 
tering successfully the winds, tides and seas, and for keeping the vessel 
manae^eable or under the control of the pilot or navigator. 

This power must depend: 1. On the general rate and efficiency of the 
engine : 2. Oct the ratio of velocity, or in common sea iaaguage, purchase 
between the pi&ton and the paddles :t 3. On the strength of the boiler, and 
its security from inundation ; The boiler if near the bottom of the vessel, 
being liable to have its fires extinguished by any accidental accession 6f 
water in the hold. 

2. The liability of the hull of a steam vessel to feceive injury from 
Stress of weather, when clear of the land, as in the cases of the Eifglish 
steamer Royal Tar, in the Bay of Biscay, and the American steamboat 
riome, on the co^St of North Carolina, appears to depend greatly bh the 
mode of construfcfion which may have been adopted. Steamers require a! 
greater proportionate length than is given to other vessels, and being oftei^' 
er kept up to the i^ind and sea, they are ihore liable than other vessels id 
SufiTer from straining. The best remedy which is suggested for this evil, 
co'nsists in a change in the system of n'aval construction. In the presetit 
system, reliance is mainly had upon spikes, bolts or tree nails driven trrf- 
f ersly* and aided also, in some cases, by longitudinal bolts, bedded in t^e 
vessel's frame ; blit no eflfectual measures have been taken to transfer the * 
laboring strain which fulls latterally upan the fasterfings and their bearings,- 

* This coromuiiication did DOt reach England till after thp j^uplication by Parliament of 
(he report made to the goVerninent by Capt. Pringle and Mr. Parke. 

t The advanuoei of an iocreased raiio of velocity in the piston are far more importatfr 
ht Btreas of weather tbta itf the ordinary cir^imatancee of Navigations. 

39 
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to the timbers and planking or the mass of woody fibre. Hence. wliefP 
a heavy stress is thrown upon the fastenings, their bearing surfaces in the 
wood are found to yield, and even the fastenings themselves become sub- 
ject to fiexore. Thus the planks are moved, the seams are loosened, and 
water is admitted, to the immediate hazard and damage of the vessel, and 
causing also a premature decay. 

I propose as a remedy for this evil, that the frames of the vessel, (if 
closely built,) be so moulded as to project alternately inward and outward, 
to the extent of say three-fourths of an inch beyond the general surfoce, aa 
as to form alternate projections and depressions on both the interior and ex- 
terior surfaces of the framing. Each plank should be of somewhat more^ 
than the usual thickness, and is first to be fitted to its place, and its bearing: 
surface then cut out in such manner as to receive the projections of the 
framing in the closest manner; the several butts being scarfed so as to lock 
the continuous planks together by means of one of the projecting frames. 
After laying three or four planks in this manner, the next one is to preserve 
its full thickness throughout, and is to be let into an opening which is nice— 
Ty cut to the depth of the projections of the frame, so as to interlock against 
the lateral or calking strain to which the planks and timbers are exposed ; 
and these noodifications of the interlocking process are to be repeated through- 
out the planking, except, perhaps, in some parts near the extremities o^ 
the vessel where the strain is less, and the greater bending of the plankff 
BMiy render the overiocking part of the process too inconvenient. 

On this plan, the strain upon the fastenmgs is chiefly longitudinal, and 
they perform little other duty than that of holding the several parts of the 
structure in close contact ; while the great strain which results from the 
weight add throw of the vessel and her cargo by the power of the sea. \s 
brought to bear upon the general mass of woody fibre which is used in 
construction, and which is competent to sustain ir without the least injury ^ 
while, in the usual system of construction, perhaps more than two-thirds of 
the wood employed is quite unavailable for the support of the vessel against 
heavy straining at sea ; and contributes also by its weight to the strain upon 
the fastenings.* 

IL Accidents from collision. — These, it is believed, are mostly owing to- 
the want ot a simple and well digested system of regulations for the govern- 
ment of vessels which are steering in opposite directions, especially in Hie 
night season, or in thick weather. Various plans have been recommended 
in Europe and America, but I know of noiie that I think equal to thesys- 
tem established on the waters of New York; where, with perhaps the 
most active night navigation- in the world, accidents by colKsion have now 
become quite rare. 

It is important for each pilot" or navigator of a stearo vessel to be able to 
understand the course or courses which are steered and will continue to be- 
taken by the vessels which he may meet. For this knowledge we must 
chiefly rely upon a judicious system of lights and upon the reasonable pre- 
sumption that no steam vessel will vary from its usual and proper course 
without good cause. 

Owing to their sharpness and great length, steam vessels are not adapted 
to turning and dodging in their course; for any such practice is highly 
dangerous, and should never be attempted. If a slight variation of the 

* In this plan of construction it is not intended to 'dispense with the auiiliary aid of « 
system of diagonul braces and riders, which should also be interlocked with the vessel'^ 
side. But diagonals will be if little benefit if secured only by the common lateral fasten- 
iogs. 
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cjwrrse be judged insufficient for avoiding collisioit, the proper alternative is 
to stop instantly and work the engine aback. 

In this quarter, when steamers are likely to meet ench other on opposite 
courses, each keeps sufficiently to the right to avoid collision, as required 
by law; but this rule does not require the steersman to change from one 
side of an approaching vessel to the other, for this would not unfrequently 
end xa confusion and accident. In the night time, the course of other 
steamers is ascertained by means of the two signal lights, at the bow and 
stern, which each steam vessels carries. 

The forward lights are placed outside the bow, on each side of the stepn 
and inclosed, except in front, so as not to interfere with the view of the 
pilot or steersman, while the stern lights are hoisted upon the flag-slafTat 
the taffraii, some 40 or 50 feet above the deck. The comparative distance 
of these or other lights cannot always be well determined, but the lo^v light 
is known to be at the bow, and the high light at the stern, and according 
to the angle or distance at which the low light is subtended to the right or 
left of the high one, is the course of the approaching steamer with entire 
certainty determined ; and the probable changes to be expected in her 
course, if any, are known by her position in the channel way and her 
probable destination. Thus, nearly all sources of uncertainty and confu- 
sion are avoided, by means which are at once both simple and efieciual. 

I have seen it recommended to place .lights of different colors on the 
paddle cbvers; but this can only serv'e to distinguish steamers amid a mul- 
titude of other lights and in a very crowded navigation. Nor should 
lights ever be carried in such a position as by their glare or reflection 
will embarrass the night view of the steersman ; and by exposing as few 
lights as possible, a great source of confusion is avoided. I also hold it 
as assential, that a steahi vessel should be steered from the highest portion 
of her central or forward body, by means of a wheel and tiller ropes, and 
that in narrow waters or a crowded channel the cun of the vessel should 
be assumed only by an officer or pilot standing at the wheel, who feels the 
helm while he has also the advantage of an unobstructed view. 

You'will find annexed, a copy of the principal sections of the steam- 
boat law of the State of New York, marked [A.]* This statute is not re- 
commended on account of its penal enactments, which being probably de- 
signed to allay popular apprehensions, have been chiefly fortuitous, and 
are mainly inoperative ; but as exhibiting our practical system for the 
avoidance of collisions, which has very properly found place among its 
provisions. 

III. Accidents bp fire. — This being a subject to which the common ob- 
servation and attention of mankind are largely directed, it appears hardly 
necessary to discuss it on the present occasion. In addition to other se- 
curities, good forcing pumps with air chambers and hose, having the es- 
sential qualities of a fire engine, should always be provided, both near the 
boilers and furnaces and in situations above deck which will be always 
accessible, in case of being driven from the former by accidents of fire or 
steam. 

IV. Accidents by explosions, or injurious escape of steam. — This is 
doubtless the chief topic which claims our consideration on the present oc- 
casion. 

As regards the means which are now chiefly relied on as affording se- 
curity from sysam explosions, such as careful and intelligent management, 

« This law may be found in the Revised Statutes of New York. 
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the providing of good safety valves, gauge taps, glass ..water gvagea, pres^ 
sure tbermometerp, mercurial preasufe guages, and the like, I am not 
aware that anything new and useful c^n nowbe ofiered ; and am convinced 
that if due attention to these, coqld k^ve insured tmtire safely, it woulc| 
have been already attained. But an attentive consideration of the varioua 
accidents which have occurred within the circle of my observation, and of 
those also which have come to my {knowledge through the p^^bjications of 
the day, has led me to the following conclusions: — First, thfit accidents, 
more or less serious, must be expected sometimes to attend the use of the 
steam engine, as well as all other efforts or combinations of human skill, 
and that the interests and safety of the public are not best promoted by re- 
sorting to a system of onerous and penal legislation in regalating its use. 
Second, that a very great proportion of the steam accidents which have oc- 
curred on both sides of the Atlantic, have been owing chiefly (o defects in 
the general system of construction, and not, i|s has been very generally 
supposed, to the want of cautionary apparatus, or the gross neglect of those 
who were mtrusted witl^ (he exectitive duties. 

ThjB last conclusion, though at variaqce with opinions which are exten? 
sively entertained, mny also be sustained by a careful examination of the 
degree of strength which is afforded by the weakest portions of common 
steam boilprs, as compared with the maximum pressure at)d incidental ha- 
zards to which they are liable. This want of a sufficient disparity between 
(he maximum of force and the minimum of resistance, will appear stiU 
more obvious by extending the conparison to other structures or effective 
laboring machines of like metal, where, in all important cases, it is believ- 
ed, a much greater proportionate strength is usually found than pertains tq 
Steam boilers of the ofdinary construction. 

But however this may be, it appears certain that in this quarter, the ac- 
cidents to steam boilers have been nearly in proportion to their deficiency 
in comparative strength. This point deserves, however, a more complete 
elucidation than can be attempted at this time, and I therefore refer to a 
pommunication to the Hon. Sepretary pf the Treasury of the United State©^ 
pfn tl^e general subjept, which I prepa[red a few months since in compliance 
with a resolution of inquiry which was passed by Congress; a copy ofthe 
saroe is hereto annexpd, marked [B.]* 

It is obvious that there are few uses to which metals are applied, which 
demand so much attention to strength pnd security, as in the manufacture 
of steam boilers. These should be so constructed as to be guarded, on 
this point, against all contingencies of use which are likely to occur. 

If an examination of the Einglish and American stefim vessels should 
show a degree of deficiency on this point, the cause may be readily found 
in the influence of habit, of prevailing opinions and of previous examples, 
which have had their origin m an early stage of the art ; and also in con- 
siderations of practical convenience and facility of manufacture. That 
the warnings resulting from the various disasters which have occurred, 
haye failed to some extent in their preventive effects, is probably because 
(be theoretksal ophiion has been honestly and seduously cherished, that 
these accidents have occurred only through the culpable carelessness and 
neglect of those in immediate charge of the boilers; and the evH is thus 
in some degree rendered permanent. 

That the safety of steam boilers from explosions does not necessarily 
depend upon working with so low a pressure as Ave or seven pounds to 
the square inch, and that a reasonable increase in the proportionats strength 
of the boilers in steam vessels would remove all immediate hazard, and 

• For a revised copy of this communication see Appendix [B.] 
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nearly end the calaloffye of these disasters, is rendered apparent by the 
facts which relate to this branch of navigation as jt has been carried^on in 
various directions from the city ^nd port of New York. Here, where 
/Meain navigation was first successfully established, and where it has pro- 
bably attained its highest degree of efficiency, we might have expected 
that accidents and disasters would, not un frequently, attend the use of a 

Sower at once so novel and energetic. The accidents and fatalities which 
ave here occqrred, as well as their probable proportion to the pressure of 
^team, the number of boats employed or trips made, the number of miles 
navigated, and the number of passengers which from time to time have 
been exposed, may be seen ip. the annexed table, 

This table, so iar as relates to the service performed on the different 
routes and the number of persons exposed, is made up approximately, by 
estimates founded on iny general acquaintance with our sieam navigation ; 
but is believed to be sufficiently correct for general purposes. I have se^ 
parated the business of the fifteen years whiclf it comprises, into three se- 
veral periods of five years each ; commencing with 1824; early in which 
year the navigation in this State, which had previously been controlled by 
the associates of Fulton and Livingston, was thrown open to public com- 
petitors. 

It appears from the average results of this table, that during even the 
first period of five years after the navigation was thrown open to public 
competition, the ratio of steam accidents was only equal to one, for more 
than 20,000 trips or passages; and that the average loss of life is only 
isqual to one, for more than 126,000 passengers exposed. Thus, at the fafr 
outset of this noble enterprise, a degree of safety was attained for the pas- 
senger, such as may well challenge comparison with any artificial means 
of transit or locomotion that have ever been resorted to by the human race. 
It appears further, on comparing the results for these several periods, 
that the ratio of steam accidents for the first and third periods, as compared 
with the probable number of trips made, has decreased from one in 20,317 
for the first period, to one in 317,105 for the third or latest period ; show- 
ing a diminution of the ratio of accidents in the average period of ten 
years equal to aboui 84 per cent. The ratio of lives lost from these acci-> 
dents during the same period, has also decreased from one in 126,211 to 
one in 1,985,787; equal also to a diminution in the ratio of personal haz- 
ard, in this short period, of 84 per eent 

It appears also from this table, that during the first of these periods, the 
average number of miles navigated by all our steamboats, to each expio-* 
pion which occurred, was equal to 235,646; a distance equal to many times 
the circumference of our globe, and about equal to that from the earth to 
the moon. But even this ratio has been rendered tenfold more favorable 
in the short average period of ten years, being for the latest five years, 
2,733,725 miles navigated for each explosion ; or more than eleven times 
the distance from the earth to the moon; and reducing the ratio of hazards 
in proportion to distance, almost 90 per cent.* 

[* The resnits of a like examination extended to the whole Atlentictide waters, and the 

Seat lakes, it ie believed, would be no less favorable. Btit it will doubdees be supposed, 
at on our western rivers the ratio of accidents and hazard by stearo explosions must 
have been far greater. This is probably true, in a degree; owing to the ultra and improvi- 
dent system of high pressure construction which there prevails. But let the inquiry be 
strictly made, upon the above principles of analysis, and it may serve to show how uncer- 
tain a test of the real hazard is found in public prejudice, or individual apprehesion. The 
constructors and managers of western eng^ines, and steamboats owe it to themselves, to 
their profession and the public, to make this inquiry : so that the faults, or the safety of their 
favonte system of engineering may fully appear. If a scheme of penal enactments shall 
there be found necessary and available for the protection of human life, which I cannot 
readily believe, let it be confined to those waters which are^ above the flow of the tide: or, 
whifh I deem better and more efficient practice, let their present system be either modifiea 
or discontinued.] 
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'"" — 843,2401 



Novelty, hich preaaure, 1817. 

William Gibbona, January, I83e. 

Average milea to each eitplosion, 2,733,7as 



n were not included in the above Table; l..., „,.^„ 
ich happened at aea. The calamitoue loas of ihe 
Leimgion, at a mora recent penoo, will doubtleii inapire addkinnal caiiliun in all future^ 
naviaatton. In reference to the cumparalive and increasing safely of aleam navigation, 
which may be doducad from the above Table, It is proper 10 notice, thai a large portion of 
theaboveconaialaof a rexulBi and unremitted m'fU nan^alion, wbicb ia earned on in 
every variety of weather.] 

This remarkable dimiDulioti of accidents and hazard, it mny be seeo, 
haa taken place io the very period in which the average working pressure 
of aleam has been more tbiin doubled. It has also been aiiaiaed solely by 



n 
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}>rofessionctl skill and experience, and without atiy aid from legislative in*^ 
terference; for the law of Congress on this subject was not in force till 
uear the close of the year 1838. Had such a system of legeslation beeo 
at first adopted, there are sound reasons for concluding th.it it would not 
have prevented disasters, but might have greatly retarded the rapid ad- 
vance in safety, as well as improvement, which has been so happily at- 
tained.* 

It must not be supposed, however, that the average pressure of steamr 
now used on the New York sieainboats can be generally increased with- 
out incurring mateiial hazard: The thickness which is found most suita- 
ble for boiler metal and the practical and econpmical limits of fprm and 
size, are such as should pievent us from allowing a maximum pressured 
exceeding one and a half or two atmospheres above the common boiling 
point, for condensinir engines; with an addition of about one atmosphere 
fojr high pressure engines, which are worked without a condenser and air 
pump. To these limits, if an adequate system of boiler construction he 
adopted the pressure may with safety be carried, as is done in locomotive 
enijines, in the use of which, owing to a better system of construction, fatal 
accidents have been less frequent, perhaps, than with low pressure marine 
engines. 

I annex also a copy of the law of the United States, enthled, " An Act 
to provide fur the better security of the lives of passenger^ on board of 
'vessels propelM in whole or in part by steam." 

It may be proper to remark, that the passage of this law was unexpect- 
ed to the owners of steam vessels, and that it appears to have been consid- 
ered by Congress itself as a premature measure, as may be inferred from 
the resolutions for instituting an inquiry on this subject which were passed 
at the same period. 

* [January, 1840. On the 13th of the present month, the steamboat 
Lexington took fire on Long Islaind Sound and was destroyed. By this 
frightful disaster 124 lives were lost, and only four persons' escaped. The 
loss of this vessel was, perhaps, owing to the combustible nature of the 
materials in which the fire broke out, the want of immediate and concert- 
ed action to arrest its fatal progress, and the panic which appears to havo 
prevailed on board. To these circumstances, and especially to the latf^f,* 
18 ascribed the extraordinary destruction of life; all the boats having beea 
lowered and lost while the engrne was running at full speed. 

The lostf of a large amount of property by the owners and managers 
of the Legington, and the destruction of thirty-nine valuable lives of per- 
sons in the service, might have shown that no reasonable motive or provi- 
sion was likely to have been wanting to secure safety for all on board,- 
whatever may have been the momentary errors ot indiscretions of the 
crew or passengers. Those who have labored to infiame the public 
against these unfortunate men may well be reminded, that it is now thirty 

J ears since the public have enjoyed the use of passenger vessels impelled 
y fire and steam, and that during this period not less thafn thirty millions 
of fer$ons have been transported from time to time, in the various steam- 
boats which have to run to and from the City of New York, and that 
these steamboats probably navigated a distance equal io fifteen millions of 
miles, and that in all this prolonged and varied exposure, never before has a 
single life been lost by the bufntng of a steamboat. This fact alone, to the 
unprejudiced, speaks volumes inravor of the general care and skill of the' 
parties who have been concerned in this species of navigation.] 
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More recently a bill has been reported to the Senate of the United 
Slates, near the close of the last session, designed as a substitute for the 
existing law. 

This bill it will be perceived, embodies nearly all the precautionary 
measures »vhich have been suggested in various quarters for preventing 
cteamboat accidents, and for enforcing these prescriptive measures, an on- 
erous and complex system of penalties is provided in the bill; the owners 
managers and officers of steamboats being apparently viewed, as in the 
present law, as a class having feelings and imerests which are adverse to 
the Safety and welfare of the community. Of the great error of this new- 
ly assumed principle in legislation, or of the practical value of such a 
system of enactments, it is not my purpose further to inquire ; these being 
questions which relate solely to American legislation. Nor is the slight- 
est disrespect intended to the views of the honorable and highly intelligent 
Senator who reported this bill ; who doubtless considered it to be his duty 
thus to prepare for more mature consideration, the various projects for se- 
curing safety, which had been urged upon his attention. 

I have long been convinced, however, that governments should not at- 
tempt to become responsible for the prevention of accidents to the boilers or 
machinery of steam vessels, any more than for the errors and failures of 
any other'machines or fabrics; and that the remedies for these accidents 
must be sought elsewhere than in legislative enactments, which should re- 
late only to matters which may partake of the character of conventional 
regulations, for the general convenience and safety of navigation. The 
most available and useful legislative provision for these accidents, I con- 
ceive to be that which shall provide in every case of explosion or injury 
by steam, for a thorough investigation of all the fact and circumstances 
which may tend to throw any degree of liirht upon either the immediate 
or the remote causes of the disaster; and this inquiry, I think, should be 
instituted ssolely for public benefit in the promotion of correct knowledge; 
•and he condiicted at public expense*. 

With my best wishes for the success of the important inquiry in which 
your are engaged, I subscribe myself, dear sir. 

Your most obedient servant, Wm. C. Red field. 
(To be continued.) 



HEPORT OF THE JOINT BOARD OF DIRECTORS, TO THE STOCKHOLDERS 
OF THE DELAWARE AND RARITAN CANAL, AND CAMDEN AND AM- 
BOV RAILROAD AND TRANSPORTATION COMPANIES, ON THE COM- 
PLETION OF THEIR WORKS. 

(Continued from page 281.) 

Section 4. — From the Lower Depot near Trenton to New Brunswick.., 
The length of this is 24 miles 1 chain. 

It was commenced to be graded in June, 1838, and the rails were laid 
and passengers passed over the road, in full operation, on January 1st, 
1839. 

It follows the tow-path of the right bank of the Delaware and Raritan 
Canal, to a point near Kinprston, a distance of 13 miles 20 chains; thence 
up the valley of Heathcote's Brook, to its summit, between it and Lawrence's 
Brook, on what is called the Long Bridge Farm ; thence down Lawrence's 
Brook to Dean's mill dam, near George's road; thence in a straight line, 
in the direction of New Brunswick, to its intersection with the New Jersey 
railroad, about three and a half mWts fjom the railroad bridge over the 
Raritan River, at New Brunswick. 

40 
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Theformttiopof the road is as follows: Iiv excavation^ the road is coif^ 
structed 14 feet in width ; slopes one and hal/^ foot base to ooe foot per- 
pendicuiar height ; ditches three feet deep, two feet wide at the button), eleveo 
feet wide oa the grade of the road. EmbankineDts are fifteen feet wide oi> 
grade of road ; slopes the same as ia excavation ; ditches always three feet 
below the grade of the road. Wherever there were sods, on the line of the 
road to be excavated, they were placed on the slopes of the embankments ^ 
to protect them from washing. 

Superstructure. 

A distance of 16 miles on different parts of the line, it is as follows ; ston©- 
blocks two feet square, and not less than five inches thick, for the founda- 
tion, at the joints of (he rails ; cross sleepers of locust, eight feet long, and 
six inches square, resting upon them, with a cast iron chair, weighing' 
twelve and a half pounds, resting upon the locust, for the purpose of re- 
ceiving the iron edge rail, (which rails are of the same pjattero as that al- 
ready described, except that rt weighs forty-seven and a half pounds per 
yard), which is fitted in the chair, by cutting the lower edge or base of the 
rait an eighth, of an inch on each side ;* between the joints of the rails, (the 
rails being sixteen feet in length), are laid from- ten to eleven cross sleepers 
of oak and chestu'ut, seven feet long, four and a half inches thick, and not 
less than six. inches fiat surface, rest immediately upon the surface of the 
ground, the rail resting on these sleepers, making so many bearings, fasten- 
ed by hook*headed spikes, five to seven inches long, each weighing a third 
of a pound; the joints of the rails connected as before described in section 1. 

In consequence of the ground not having settled sufficiently, the remain- 
ing distance of eight miles one chain, was laid without the siane blocks at 
the joints, but with locust cross sleepers at the joints of the rails, and inter- 
vening cross sleepers, the same as those with stone blocks, at the joints; ex- 
cept twenty chains that has croes s!eepers,wiih white pine plank, four and 
a half inches thick, twelve inches wide, and -sixteen feet Ions, laying upoQ 
them, in line of the road ; upon these plank are placed the edge rail, spiked 
and secured as before described. It was laid in this manner, in consequence 
of its having been laid with wood rail, and flat iron bar, in the first instance,, 
for want of edge rail. 

There is also a distance of thirty chains laid with iron, similar to the 
New Jersey railroad, with cast iron chairs. 

There is hot one bridge on this section, over the MilUtone River. It i»^ 
of wood, sixty feet long, with stone abutments, constructed upon the new- 
plan, as described in section 1. 

Section 5. — Extends from Trenton t9 Delamare Bridge. Distance I 
mile 30 chains. 

This road was originally laid with flat iron, two and a quarter inches by 
five-eights of an inch thick, wood rail, of yellow pine, six by six inches, 
cross sleepers of oak, and shoes or mudsills of plank, three inches thick» 
and twelve inches wide, laid in the usual manner. 

For seventy-six chains, the flat rail has been taken off, and replaced with 
cross sleepers and edge rail. Cross sleepers, of locust, eijjht fe«*t long, six 
inches square, are placed at the joints ot the rails ; oak and chestiuit slt^epers; 
the same dimensions as on section 4, laid four feet apart, and shor-i bloclis of 
wood between them, with cast iron chairs, spikes and fasten ing.% as before^ 
descrided. 

There remiins thirty-lour chains of wood rail and flat iron, laid as 
bove. 
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Distance of road from depot at Trenton, is thirty chains, to the depot at 
tbecanal lock,* thence to the Delaware bridge, one mile. 

LOOOMOTITES, CARS, STOCK, ETC. 

17 locomtives; 64 passenger cars; 7 baggage cars ; 64 transportation 
cars for merchandize; ^A dirt cars, etc., for use on road. 

SUambodts on the Delaware river. 
Steamboat "New Philadelphia;" "Burlington;" " Philadel|Aia," 

Steamboats between New Brunswick^ South Amboy and New York. 
Steamboat "Independence;" "Swan;" "Trenton;" New York:" — 
- Thistle." 

Account of the Receipts of the Delaware and Raritan Catial Co, Dr. 

To cost of ihe Delaware and Raritan canal per J. R. Thom- 
son's (Sec.) statement. $2,829,797 36 

Bills paid and n9t included in the above statement, 14,307 67 
Balance due iox advances to Camden and Amboy railroad, 

and transportation company, 18,203 86 

Notes of hand unpaid. 1,910 00 

Cash oa hand, 12,334 47 



$2,876,643 36 

Or. 

By capital stock paid in, $1,496,000 00 

By cash from loans. 1,279,278 88 

By loans paid interest, and for real estate per lean account, 45,627 92 
By rents from water power, . 5,185 15 

By balance of running account. 50,551 41 

$2,876,643 36 
Jas. Neilson, Treasurer. 

Abstract of the cost of the Delaware and Raritajjk Canal. 

Oanal Sections, Embankments, Excavations, Waste Weirs, 

&c., $1,354,37^ 50 

Locks, 285,256 28 

Oulverts, 160,853 52 

Bridges. 68,971 82 

Fences, 26,387 04 

Peir and Harbour at New Brunswick, 22,016 60 

Wharfing, 8.379 99 

Dredging Machine and Dredging at Bordentown, BulPs 
Island, and improving Raritan River, in addition to the 

sums received on this account from the United States, 26341 88 

Timber, 132,509 69 

Cement, 93,240 45 

Heal Estate, 271.000 66 

Damages, 33,989 80 

Engineer Department, B4,496 19 

Legal Expenses. 15.299 91 

Office Expenses, . 1,653 14 

Contingent Expenses. ^5.573 4t 

Salaries to the time of completion, 38,526 35 
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Bargrs, 3'^ ^^ 

Smith Shop, * M27 77 

Interest to the time of completion, 100,529 OT 

Towing Establishment, Horsef, Harness, &c., 9^876 31> 

Loan Expenses, 1st English Loan, 15,460 00 

Railroad Iron, balance, 3.936 05 

Due by Contractors, U^06 77 

•2,829,797 36 



John R. Thomsok. Sect. 

Dividend account of the Delaware and Raritan Canal. Dr. 

To current expenses per J. R. Thomson's (Sec.) account, $210,344 42 
To cash paid E. A. Stevens on dividend account, 46.000, 00 

To ballance to construction account, 50,551 41 

$306,895 83 

Or. 

By tolls to Dec. I, 1839, $306,895 83 

Jas. Neilson, Treasurer. 

Joint account of receipts and expenditures of the Delodoare arid Raritan 
canal, and Camden and Amhoy railroad and transportation Cos, Dr. 

To instalments from stockholders, $2,996,000 00 

To receipts from loans including temporary loan of $14,- 

640 42. 2,848.469 44 

To borrowed from the dividend of Camden and Amboy rail- 
road and transportation C6. for the construction of the road, $131,071 29 
To rents received by do.^ 5,322 16 

To sundries received by do., 1,543 54 

To balance per construction account of C. & A. R. R & T. 

Co., 170,025 79 

To rents from water power from the D. &. R. Canal Co. 5,186 15 

To balance of dividend account from do., 50,551 41 



$6,208,168 78 

Cr. 

By cost of construction of the Camden and Amboy railroad 

and branch road per statement, $3,220,848 39 

By cost of Delaware and Raritan canal, $2,829,797 36 

By bills paid and not included in the above, 14,307 67 

By notes of band unpaid, 1,910 00 

By cash on hand, 12.334 47 

By cash advanced for building boats and increasing the trans- 
portation of coal through the canal, 117.000 00 
By loan expenses in England, 1 1.970,89 

$6,208,168 78 
John R. Thompson, Sec. Joint Board, 
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Abftract of the anniial reeeipls atid crptTidiiures nf the Delifcare and 
RaritancaTialJirDmiSM to \8S9 inclusive. 
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a want of due caution on the part of those whose business H is to guard 
the lives and property of the public, confided to their skill and watch- 
ful care. 

Besides the ordinary class of, accidents, there is another class of which 
we have on record several accounts within a few years, and one very re- 
cently, of a still more awful and distressing nature. I have reference to 
the burning of a boat at sea, where the passengers and crew have no alter- 
native, but must either burn or drown. 

I do not recollect having re.id any efficient mode proposed for extinguish- 
ing fire on board a boat, nor any other theory recomended than the ordina- 
ry mode with buckets and a fire engine. 

Believing that there is always ready at hand and available, with proper 
fixtures, in every steamboat, an agent much more efficient than water and 
nn ordinary engine to extinguish fire. I deem it a duty to make the sugges- 
tion, that others who may be disposed, and have better means than 1 can 
command, may try experiments upon it, and test the utility of the theory. 

From the few imperfect experiments my 'means have permited, I am of 
opinion, that steam is far preferable to water to extinguish fire. For steam 
can be made to enter every apartment, birth, and crevice, even where wa- 
ter coukJ not possibly be thrown, and being lighter than air it keeps the 
space filled instead of falling to the bottom as water would do, and can be 
as effective on the under side of a ceiling, deck, or fioor as it would be 
on the top, and even more so. 

The first that I ever noticed of the effect of steam upon fiame was several 
years since, by carrying a lighted lamp into a room in a dye-house that 
was filled with steam, and the light was instantly extinguished. 

Again, when the steam was issuing from the nose of a teakettle, I have 
taken a bright coal of fire and held it in the steam, and the fire was 
quenched in as short a time as if it had been immersed in water, and as 
efiectually through the coal. 

Now if the theory be true (which, I confess, needs further experiment 
and stronger proof) a comparatively trifling expense may furnish every 
steamboat with certain and available meansof readily extinguishing a fire, 
i{ it should take in the woodwork of the boat, or in the freight, either on 
or under deck. 

I would propose the following mode of operation. Let a pipe, say a 
gas pipe. Of any other that shall be of strength sufficient to bear the pres- 
sure of the steam, be connected with the boiler, either directly or indi- 
rectly-, at pleasure, and be carried to every apartment in the boat And in 
as many places as may be thought expedient, insert stopcocks of such con- 
struction that they can be readily and easily opened at any time and by 
any person. 

In case of a fire in any apartment the occupants would of course leave 
the apartment as soon as possible, and when the apartment should be va- 
cated, let the stopcocks be opened, and force in as much steam as would be 
practicable. Under deck, and in a close apartment, it wouldTiave a double 
advantage over water, for it would, in a great measure, exclude the air 
from feeding the fiame, at the same time it produced an effect by its mois- 
ture, but the greatest effect would undoubtedly be' produced by the ex- 
cluding of the air. 

In addition to the foregoing, I would attach pipes and carry them on 
each side of the engine, fore and afl, upon the deck some thirty or forty 
feet, and at the terminations, I would affix " gooseneck joints,*' and to these 
attach several lengths of pipe in joints of six or eight feet, and then 
another** gooseneck" and to this attach a directing and discharging pipe 
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of about the same leogtb as the other joists, all the connections lo be nibde 
with screw joints, or couplioga 

The two goosenecks would enable the mah having charge or the pipe 
to convey and use the steam on anv part ot the deck, with nearly as ereat 
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to the adoption of better modes to ensure saiety, I shall feel fully compea- 
sated and highly graiiHed.- -Journal Franklin Institute. 

Improved railway track. — A patent has been recently issued for improTe- 
ments in the manner of constructing the tracks of railroads, invented by 
James Herron, Esq., Civil Engineer, a gentleman of much practical ex- 
perience in the particular department of buisiness to which the invention 
appertains. The defects of the existing modes of construction are too ap- 
parent to need insisting upon ; the early and very injurious production of 
both horizontal and lateral undulations not only interferes materially with 
the tractive power of the locomotive, but is the pregnant cause of a large 
proportion of the accidents incident to this mode of conveyance. The per- 
petual necessity for, and the heavy co?tof, repairs are also evils of no small 
magnitude. The improved mode of construction devised by Mr. Herron 
is intended, among other things, to give a stability to the road which the 
plans now in use do not aflbrd, and to render the structure of more easy 
repair, without any increase, and it is believed with a diminution, of the 
first cost. In the proposed system, the string-pieces which support the 
iron rails are not to rest in notches made in cross-ties, but are to be connect' 
ed together by means of plank, firmly secured on their under sides, and ex- 
tending obliquely from one string-piece to the other, in such a manner as 
to constitute lateral and diagonal braces, and to prevent all danger of their 
spreading. These tie-plank are to rest upon the road, which is to be evenly 
graded for this purpose. The proposed manner of connecting the strins^- 
pieces with each other, and with the iron rails and other parts of the track, 
is intended, and well calculated, to give to the whole a degree of firmness 
which shall enable any and every part of it to constitute a bridge, over 
which the locomotive and its train would securely pass, although a coq- 
siderable portion of the supporting ground might be washed away. 

It will be obvious that track thus constructed, as it bears evenly and 
equally upon every portion of the graded road, will have little or no ten- 
dency to settle, except by the settling of the road itself, such as takes place 
in newly-made embankments, and that it may be raised to its proper level 
with a facility not offerd by any other mode of structure. 

Thespecihcution of this patent is of great length, and embraces many 
devices for securely uniting the frame work of timber, and likewise the iron 
rails, SOT as to combine firmness with the requisite de<jree qi elasticity, all 
of which display the handiwork of one familiar with the business under 
consideration ; and, although they may be said, in several instances, to be 
untried projects, they are still projects well worth trying, as they must 
answer the intended purpose perfectly well, even should they not be found 
so superior to the methods previously in use, es it is believed they will. 
• The writer of this article has ji^stbeen informed that it has been deter- 
mined to give a fair trial to the plan, along a mile or two of road, at a very 
early day. He has no other interest in the matter than that felt by every 
citizen who glories in the onward progress of his country. The present 
moirient, it is true, is a most unfavorable one for the trial of new projects ; 
but the existing state of things cannot long endure. The native energy, 
elasticity, and resources of our favored land will, at an early day, enable us 
to resume the most important of our public works. Our means of inter- 
communication must and will be extended; and, in the mean time, it is de- 
sirable that we should ascertain and determine the best mode of procedure. 

The laying of a mile or two of track upon Mr. Herron's plan would, in 
one particular, accomplish this object to a certain extent, as, after the lapse 
of a few months, its relative value would be satisfactorily ascertained. — 
National Inicligence. 
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(Gommanicftted.} 
PaBaERTATioN OF TiMBSR. — We fmderstand that Dr. Earlx's metii* 
od of preserving Timber (the merits of whkh are ao well attested,) is being 

extensifely employed under aothority.of the War Departroeot 

■ ■ ' ■ I ' ' III. Ill 
. We insert with pleasure, the following communication of Mr. Ward, as 
it enables us to remove a misapprehension, existing in the mind of that 
gentleman, which is certainly calculated to do us and others, injustice. At 
the same time we are glad to find that Mr* W. has taken our remarks in 
good part 

Our sole object, is to elicit truth, and to avoid error — we shall therefore 
insert the communication, and append such remarks as we consider nece»> 
sary. 

To the Editon of the American Reilrotd Journal and Mechanic' Maagazina. 

Gbntlek EN : — The first May number of your Journal, contains some 

remarks upon a letter of mine, published in a previoua number, in which 
I made some comments upon Professor Ren wick's paper ** on the steam- 
boats of the United States of America ^ and I fear I am doing you injus- 
tice by treating these remarks as your own, but I see no way of avoidipg 
that, as you have endorsed them ** editorial." To some of these, I wish to 
make a brief reply. I piss over what is said about '* warmth of manner,** 
and ** sweeping assertion, not borne out by practice," and proceed to your 
remark ** to render this table complete, we should have the average veloci- 
ty of the vessels — the number of strokes per minute, and the area of the 
immersed portion of the transverse section. We should ^then be able to 
form some idea of the proportion of the engines to the vessel, and of the 
amount of power expended in obtaining high velocities. Without these 
elements, the comparison to be £siir, should only be between vessels having 
the same size, and moving at the same rate. We should then be better 
able to oppose ' facts and theory.* " Now, with regard to the table, I must 

beg you to examine it again, and I think you wiM find it was only design- 

41 



322 dhmmunieatians. 

ed to show the rate of conaonapuon of fael in differeDt engines, to procivre 
a given amount of power — a matter which has no connection whalerer 
with the size, or form, or velocity of the vessels containing the engines, and 
which conld have been done just as well if each engine had been employ* 
ed at a different kind of work. If to produce the power of one horse io 
one engine, it requires three times the amount of fbel that it does to produce 
the same aoouat of pow«r in another tngim^ n0 ehange of sise or form o» 
speed of the vesset containing them, conld affect the rate of consumption. 
And if you will attentively examine the table, you will find the amount of 
fuel required to produce a given amount of power, in each of the engines* 
named, is clearly set down. 

You have next made some remarks upon the practice of working steam 
expansively, and quoted some opinions in its &vor. Oa this subject, I hare 
only to say, that so &r from denying its advantages, 1 said nothing about 
it in my former letter, and am decidedly in fiivor of the practice, on account 
of its economy. But I take tha liberty to add, that all its advantages may 
be obtained wkhout resorting to the daagerous pressure of 57 lbs. per 
square inch, or even venturing into its neighborhood. 

Your criticism ttpoo the inference that Prof. Renwkk supposed some* 

thing eke than the '*mere pressure of steam," is generally the cause of 

explosions I am obliged to let pass, foi the reason that I am entirely 

unable to understand them. In your concluding paragraph, you say, 

" the testimony of almost all practical and well informed men is, that the 

mere use of steam of 40 or 50 pounds pressure per square inch, as io 

locomotive boilers, etc., is not the cause of danger \ and that the use of 

such pressures in boilers of eompetent strength, skilfully managed, is ]es» 

dangerous, if not more economical, than a low pressure, depended upoa 

as safe, merely because it ia a low pressure." With regard to this,^ 

I have to remark, that if nearly thirty years attentive st^y of the steam 

engine, and no inconsiderable practice in the building and managemenr 

of it during that time, entitles any one to be called a practical man^ 

I have some claim to that appellation. And during the lime I have been 

connected with the steam engine, I heve been ac^ainted wieh no inconsid* 

arable number of practical men in this country and abroad, and nineteei^ 

twentieths of all that I have known, have been clearly of opinion that ^ the 

mere pressure of steam," is abundantly sufficient, to cause the explosion of 

steam boilers, however well they may be made, or however skilfully and 

carefully the engines attached to them, may be managed. 

I amy gentlemen, your obt servt 

John D. Warb. 
Novelty Wofks, 15/A May, 18401 

In the first place, we wish to^ disabuse Mr. Ward of an error, into whicb 
he has fallen m regard to the authwship of the remarks here commented 
upon. In his communication, it will be perceived that an insinuation is 
thrown out that we have ** endorsed as editorial," that which has been writ- 
len by another, either wholly or in part. 
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Wt noio most nnequivocally assert, that ike remarks in question totre 
written bp the editor mthout any eonsidtation, advice, or instigation from 
4knyfers0n, that they were the result of his ovHi convictions wpon first read- 
ing 4he comm%7ueation of Mr, Ward, and wet'e seen by no one, save by his 
partner^ the printer of the Journal, untU printed. 

We may likewise state, that the remarks by **an Eogioeer," in tfa^ last 
Clumber of the Journal, (not yet published, when the above commnnication 
was received,) were written before our own notice could have been seen by 
Che writer-^before we had either seen him or spoken with him 6n the sub- 
ject, and V99 were oufseWea surprised with the coincidence of our views — 
in several instaiices having turned to the same authority, in confirmation of 
our respective opibions. 

Thi« much being premised we proceed to notice the several objections 
token to our criticisms. In the finst instance, it will be seen, that the diffi* 
culty lies in the different value given to the estimated horse power. What 
we mean to assert istbia, that the horse power estimated from the size of the 
eyiinders, etc, ts not in all cases the expression for the real and efi([ective 
power of the engine, and that particularly where high velocities are aimed 
at, the consumption of fuel is fiir beyond that of the engine working ac the 
highest usefol velocityl In other words, and to illustrate our meaning the 
better, we mean to say, that of two boats precisely equal in all respects, thd 
one obtaining the highest possible speed, will burn more fuel, in travelling 
a given distance, than the one travelling at a certain rate beneath that of 
tht first. Is it not a well known fact, that in racing at the top of their 
apeed, our steamboats consume more fuel than when going the same dis- 
tance at their ordinary velocity V 

We had considered this &ct to be universally conceded, and it was tothia 
we relerred, when pointing out what to ua seemed a deficiency in Mr. 
Ward's tabla We conceive that a £iir comparison cannot be made be- 
tween the estimated horse power of the Great Western, etc., working at 
the most economical velocity, and that of our North river boats, Working 
beyond the most economical vel^ocity, and burning cords of wood to gain 
an extra mile per hour. 

If authority in this caae u needed, we refer to the experiments of Pam^ 
bour, in which an engine working its maximum at a fixed pressure, (or 
nearly so,) uniformly decreased its velocity in inverse proportion to the in- 
crease of load, caused' by a greater amount of ascent in the road. Pam- 
bour also adds a caution, that the velocity, among other things^ be taken 
into account, in estimating the horse power of locomotive or any other sort 
of engines. In view of this very ease, Mr. Stephenson estimates the 
horse power of one of the very boats named in the table in question, so 
high as to give quite a difibrent result in the economy of fuel. (See the ar- 
ticle in the last number of the Journal.) 

It will therefore be granted, that if this is a correct vietv of the matter, 
the speed size and form of the vessels, are, one or all of them necessary el« 
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ements in such a table. And that this is a correct view, we cao hardly coin 
ceire will be qoeationed by any oDe. 

In the next place Mr. W. admits- the economy of working steam' expao- 
' stvely, and disclaims any inteniioo of doabting it, but adds, "* that all its 
advantages may be obtained without resorting to thedangerons pressure ef 
57 pounds per square inch, or even Tenturing into the neighborhood." It 
will be found, by a careful examination of the authorities brought forward 
in our remarka, that the best effect, in point of economy, wss found to re- 
sult from using steam, certainly not iar from a pressure of 57 pomids, if 
not in itt immediate neighborhood. It is unnecessary to particularize, bat 
it will be found that the pressure named varies froQi 45 or thereabouts, to 
50 or more lbs. per square inch. The very nature of the laws of steam 
will point out the greatest economy to be derived from the use of steam of 
high pressure, the limit, of course to be dependent upon the streogtii of Uie 
boiler. 

It appears that our criticism of the writer's misinterpretation of the 
word ** mere," as used by Prof Renwiek, were unintelligible. We mast 
confess that we did not render the matter more dear, by attempting to ex- 
plain what Wbb clearly selfevident. We meaut to say, that the word mere 
was wrongly translated, and by a substitution of other words than thooe 
used in the passage quoted, to show that such interpretation, involved an 
absurdity. 

As to the opinions of practical and well informed men, we have only to 
say, that we quoted such authority as we eouU find — ^papers sanctioned hy 
the Institution of Civil Engineers — the appendix lo a memorial signed hy 
nearly all the gentlemen concerned in steaming on our waters. This, 
however, in matter of opinion, and every one has a right to his own ; we 
wish, however, such a consideration of the focts in question, as shall bring- 
about, at least an approximation of opinion, and we feel convinced that 
there must be some misspprehension in the mind of the writer of the fore- 
going communication, which has led him into an untenable position. 

As we have said before, our sole object, is to get at the truth, and we 
have theiefore devoted more time to the explanation of our remarks, in the 
hope that misapprebension may be ren^ved, and the subject in dispute nar- 
rowed down to the true point in question. 

To the Editors of the Amerieaii Railroad Jonnial and Mechanici^ Maaasiiie. 

QsNTLSKBN : — I observo that three of year conespondents, have kte- 

ly assumed positions respecting the crank, that if proved, wouM annihilate 

the whole theory of mechanics, and lead directly to a perpetual motion. 

The first gentleman, vol. x, page 161, argues that when the power acta 
in parallel lines, 0*2146 of the power is lost by the use of the crank. 

The second, voL x, page 205, shows by a numerical calculation that this 
is not exactly correct, but that when we use a connecting rod ** there is ne- 
cessarily some loss, to obviate which, the connecting rod ia made as long 
as possible." 
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The third, vol. x,p«g)e241, says, that **the force in puMing from its 
primitive direction, to its linal direction in the tangent to the rotary cirele 
i)f the crank muat evidently lose two proportions/^ etc. 

Now, there can be no expense where there is no motion. We may 
raise a weight by any of the mechanical agents, and the weight multiplied 
by its velocity^ will at all times equal the power applied, molttplied by its 
velocity. 

When the active power ceases, there is no more expense of power, how- 
ever great may be the inert force that is required to retain tlie weight in its 
position. 

Thus, in the crank, and in the combination of the crank and connecting 
rod, there is an inert resistance required of the gnides and of the centre of 
the crank motion; but as these remain fixed, with respect to the rest of the 
machine, they cause no expense of power, but merely enable the power to 
be diverted from its original direction to that in the direction of the tangent 
Congequently, the whole expense, (except friction) is caused by the direct 
resistance of the pin, multiplied by the distance through which it acts. This 
being the total effect, if it be less than the power expended, we may gain by 
reversing the action, and converting a circular into a rectilinear motion, and 
consequently construct a perpetual motion. 

But since this ** rednctio ad absurdum" rests upon the basis, that a per- 
{)etual motion is a mechanical impossibility. And since this assumption 
may be denied, and the solution therefore rendered unsatisfactory, we will 
take a positive demonstration. 

In the first case, where the power acts in parallel lines, we have pre- 
cisely the condition of gravity causing the descent of a heavy body on a 
curf^d ificlined pUne. Here it has been generally conceded that no pow- 
er is lost But since this has also been disputed, we take another more 
conclusive mode of investigation. 

Let P=the original power, f*=^ihe force in the direction of the tangent, 
.y=the velocity of P when v==the velocity of /» and c=the fingle inelud* 
ed between the crank and the direction of P. 

Take the first case where the power acts parallel 

P : / : : Rad : sin. c. 
Y : V :: sin. e : Rad. 
P Y=fv, But P V is the expense of power, and/i) the effect, therefore 
we see that there is no loss. 

Again, with the connecting rod as usually applied. IM d= the angle 
of departure of the rod from the line of the original direction of the pow- 
er, jp=the force in the direction of the rod. Then, by the resolution of 
forces, we get|>=PX8ec. i=the force in the direction of the rod, and by 
lesolnngp, we get a force=P acting on the pin parallel to the original di- 
rection. 

Since, then, it is both equal and parallel, we find thai the rod merely 
transfers the power from the coupling box to the crank pin, without 
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loss, iind we roay there compound or resolve it in the same manner as if 

immediately applied at the pin ; in which case, we hare already seen that 

there is no loss of power. Therefore, there is no loss of power, either from 

the circular motion of the crank, or the diagonal action of the connecting 

rod. 

Having thus reviewed the remarks of these gentlemen, I will present 

for their investigation the following formula, to suit all conditions of crank 

and connecting rod. 

/=pxsec. rfxsin. {c±d) 

The positive sign belongs to the 1st and 4th, and the negative sign, lo 

Ahe 2d and dd quadrants. 




DemonstfaHon. — Let C be the centre of the crank, P the position of the 
pin, and B the position of the coupling box. P £ a tangent to the circle 
described by the pin, touching at P« and crossing B C the line of the di- 
rection of the power, at D. BE perpetidicolar to P E, and P A perpendi- 
cular to B C. (The pin P being in the first or fourth quadrant) Then 
if B A represent the power, B P will represent the force in the direction of 
ithe rod, and B P being resolved, gives £ P in the direction of the tangent 
:^/. Therefore, the power B A produces the force £ P. 

P C and B E are both at right angles to P£, and therefore parallel to 
each other, consequently 

DBE=PCA«c, BPE«DBE+DBP=<;+i, 
calling B A radius, we have B P=secant i, consequently, the force B P= 
Pxsecanti^. 

When B P=»radius, then E P=/=8in (t+d) therefore, 

Rad. : Pxsec. d : : sin. {e-^d) : /=Pxsec. lixsin. (c+d). 

We have, thus, the first part of our formula, or that part for the first and 
fourth quadrants. 

For the opposite semi-circle, use the same letters accented, to signify the 
same reUtive points. 

Then, because E' B' and C F are parallel, the .angle E' B' A'^P C A', 
therefore E'B'P=»=FCA'— PB'A'= (4^d). 



Then as id the former case» calling B' A'=iadius» we get B' P'^3^80eant 
d, and when B' F= radius then E' F=/=8in. (c— rf). Therefore, 
RaA : PXsec. d : ; sin. (c — d) : /^PXsec. i^Xsin. (e — d). 

This gives us the second part of our formula, or that for the semi-circle 
opposite the power, and by combining the two, we get, 

/=Pxsec. rfxsin, (c±dy a E. D. 

Ci^oUaff /.—If the length of the connecting rod be infinitely great, the 
power acts in parallel lines, the angle d becomes 0, and coosequeolly when 
c is the same in each quadrant, / is also the same, and tbereibie each quad- 
ran^ receives an equal jaiQount of fcrce. ^ 

Corollary 11. — When the length of the rod is infinitely great, then / 
becomes a maximum when sin. c becomes a maximum=siB. 90^=radius 
= 1, we have then/=Px 1 x !=?• 

Corollary III, — When the length of the connecting rod is a maximum, 
espial the length of the crank, then c=dt and the fornuila becotae8/=P x 
sec c X sin. (cd: c). Hence, in the second aemi-circle /=P x sec. e X sin. 
=x 0. Therefore no power is communicated during the second semi-circle^ 
and consequently the intensity of the force during the revolution through 
the first semi-cirde, is doubled by the connecting rodi and at the same time 
the piston moves through the diameter of the crank motion. 

Corollary IV, — The longer the connecting rod the more uniform will 
be the force, for the longer the rod the less the angle d, and consequently 
the less the force subtracted from the second semi-circle, and added to the 
first. 

Corollary F. — Since the effect is equal to the expense of power, we 

VP 
have under all these conditions tJ— — t— 

Friction,- -In all these cases, we have.supposed a perfect machine, work- 
ing without friction, and jbund that we neither lose power by the circular 
motion of the crank, nor yet by the diagonal action of the connecting rod.. 
But when we introduce friction, the question assumes quite a difierent ap- 
pearance, and we here discover the reason why the connecting red should 
be made as long as the machine will admit,, for the purpose of reducing 
the loss of power by friction. B A being the direction and intensity of tha 
power, AP is the force with which the coupling box rubs against the 
guide. When the power acts in parallel lines, this loss does not occur, but 
when the rod is short it becomes very serious. AP being the tangentto ther 
angle d^ if the rod be a minimum the friction will become almost infinite 
as the box approaches the centre. Besides, during one revolution, this fric* 
lion acts through twice the diameter of the crank circle, while the friction 
on the pin when the power is parallel, w not only less, but acts only 
through the circumference of the pin* 

Again, the force B P being the secant of d, is always greater, than B A 
the radius, except at the dead points, and iiwreases to infinity or nearly so^ 
when the rod is a minimum. 
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Hence we find that on the score of friction, it h highly important to 
make the connecting rod long, and in most cases it is equally important to 
increase the length, in order that the mechanical force may be as uniJorm 
as possible, although theoretically no poirerislost. 

To reduce these infinitesimals to positive and definite numbers, tavf af- 
ford employment for the industrious, but they will be of no practical utility. 
The proper mode of ascertaining the loss from friction, is that pursued by 
De Pambour ; to subject the engine to direct experiment 

One of the gentlemen whose words I have quoted, refers to the defects in 
De Pambours formula, and shows that a uniform loss from the crank, will 
not remove the difficulty. 

I will add, that if we reject the formula and take the experiments, we 
will find in them, a proof that there is no loss from the crank. 

This practical demonstration, is too long and intricate for the present ar- 
ticle, for I have found, that afker reducing the most difficult part of the in- 
vestigation to a tabular form, and combining several operations, there still 
remains upwards of thirty distinct calculations, before we can predict the 
pressure in the boiler, and the amount of fuel, to efilect a given velocitj, 
with a given land, under the ordinary circumstances of high speed. 

Of this we shall have more hereafter. 

Yours, respectfully, 

B. Atorioo, C. JB. 

New York, June, 1840. 
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To the Editon of the American Railroad Journal and Mechanics' Magaiine. 

Engineer's Camp, Line of the Central 
Railroad of Georgia, April, 1840. 

Gentlemen : — The frequent accidents occurring to cotton trains on 
railroads, from fire, has led me to bestow some little thought on a method 
for remedying the evil The plan that I shall suggest, will at least have 
the advantage of simplicity, which is too often lost sight of 

Various descriptions of cars have been used for the purpose of carrying 
cotton, some close, and some open, with a canvass covering for the cotton. 
The latter being thought by many persons, superior to the former, from the 
readiness with which the fire is detected and extinguished. But as this de- 
scription of car does not answer as well for other kinds of freight, and I 
very much question whether they are as safe for cotton, it is not probable 
they will be extensively used. The kind commonly in use, is the, so call- 
ed, close cars ; but unfortunately they have generally but a poor title to the 
name — however tight they may have been originally made, by tinning, 
tongueing and groving, and buttoning; the motion soon working the joints 
loose. 

To open the door of the cars occasionally, while in motion, for the pur- 
pose of examining, would, it is evident, lead to the very result intended to 
be avoided, even if it were convenient The object, then, is to communicate 
with the interior of the cars, without leaving open any space for the fire to 
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ence, and though there are thoiiaaiHls of ignoraot snaatterers, the ftg« ba# 
nevertheless, produced an Arkwright, a Watt, and a Snieaton. 

No art which ministers to the convenience and con^fort of man, is more 
indebted to scientific discovery and scientific improvement, than the art of 
navigation. When we turn our eyes to the ancients and see that weakness 
and imperfection of their vessels, which compelled then to creep timidly 
and carefully along the coast of an inland sea, to which they were almost 
entirely confined, and then look at the art in our day, and see the beautifuf 
model of the packet ** walking the waters like a thing of life " — the solid- 
ity of the frigate, defying the wind and the waves — and still more wonder- 
ful, the ocean steamers *' shooting backward and forward between great 
continents, like shuttles weaving the world into one great web/' we may 
well be proud of our age, and with reason boast of that superiority in the 
mechanic arts^ which has almost enabled man to make the ^ winds and the 
waves" a subjugated part of his domain. 

With these trite remarks, we come to a consideration of our subject. 
The use of ir6n in the construction of vessels is comparatively a roodera 
invention, dating back not more than eight or ten years. Little has been 
wrkten upon the subject, but not a little has been accomplished. Already 
iron steamers are used on the Niger, the Ganges, and the coast of Greai 
Britain snd France, and one has crossed the Atlantic. Two centuries ago 
man might have believed that vessels could be propelled by steam, but he 
would have found it difficult to believe that iron would be the material of 
which they would be constructed. He would have supposed that only the 
Propkefs miraculous power, could make iron to swim. 

The construction of iron vessels has been almost entirely confined to 
Qreat Briuiin ; and there even now, the expense of building a vessel of the 
same tonnage of wood, is but little less than that of building of iron. Owing, 
however, to the novehy of the invention, and perhaps to the prejudice 
which favors long esuiblished usages, and rejects innovation^ it has not ftC 
come into very general use ; still we are of opinion that very soon in Eng- 
land and France, and eventually throughout the civilized world, it will su- 
percede the use of ^ood. Before we proceed to show the advantages ac- 
cruing from the use of iron as a material for the building of vessels, we shalF 
remove the chief, and indeed only objection against it, by saying that from* 
experiments accurate and conclusive, it has been ascertained that if iron he- 
kept well covered with tar, it will suffer no injury from the corrosive power 
of sea-water. At a small expense, this can be done, and thus the only 
cause which can produce decay in the vessel, is removed. 

The numerous advantages which have appeared, even in the short time 
since the first trial was made, are suQcient to convince the unpnt^udiced 
mind, of the advantage of the use of iron vessels. 

Fifgt. — The vessel may be divided into a number of compartments, each 
of whkh is "* water tight," and should the vessel sustain an injury in one 
or more of them, the remainder would possess buoyancy sufficient to keep 
it afloat This is a desideratum which cannot be obtained in the case of ves- 
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sels built of wood, and if there were nothing but this (act to recommend 
iron to general use, it would be an argument strong enough and convinc- 
ing enough. 

Secondly. — Paradoxical as it may appear, it iS' nevertheless true that an 
iron vessel is lighter by nearly one hal( and consequently draws much less 
water, than a wooden one of the same dimensions. On the Niger anci other 
rivers they are used where other vessels of the same size could not be, and 
for shoal navigation are undoubtedly superior to all others. 

Thirdly. — In the torid zone subjected alternately to the burning |)eat of 
the mid day sun, and the heavy night damps and rains of such climates, a 
vessel constructed of wood soon decays, or else from expansion and con- 
traction of its parts soon become unseaworthy ; but iron is subjected to no 
such decay and no such expansion from the climate. 

Fourthly. — Iron vessels may be built stronger and tighter than wooden 
ones — they are secure from fire which so often destroys the steamer — ^the 
devouring element has no power over them and the ** leak at sea,'' which 
(ills every heart with terror and dismay is not to be dreaded. ^ 

Lastly. — An iron vessel may be constructed and taken in pieces and con- 
veyed to any part of the g;lobe, and again put together, at a very little ex- 
pense, compared with one of wood. Several years ago, one was built at 
Manchester — sailed up the Rhine as for as was practicable — was then 
taken in pieces and conveyed to Lake Zurich in Switzerland, at a lest ex- 
pense than it could be constructed for there. 

In case of a war on our inland seas, a fleet might be constructed at a na- 
tional foundry, secure from all attacks from the enemy, and conveyed to the 
Beat of war at a very small expensa 

Such, imperfectly sketched, are some of the advantages, attendant upon 
the use of iron vessels. Should we succeed in calling the attention of sci- 
entific engineers to the subject, we shall be amply satisfied. We believe 
that at some future day, iron will be the sole material in the construction of 
navies. In Europe, already the scarcity of timber is felt, coal has long 
taken the place of wood ; and man finding the outward resources of the 
earth Ailing, has discovered still richer and more abundant internal trea- 
sures. In our own country, too, we shall experience the same thing. Our 
forests are daily disappearing before the industry of the backwoodsman ; 
we are daily compelled to seek for new materials and new complicatbns of 
mechanical power to minister to our comfort and our luxuries, and the time 
is not &r distant, when here, as in the Old World, our resources most be 
obtained from the bowels of the earth. 



To the Editors of the American Raihroad Journal, and Mechanic*' Magasine. 

Gentlbm EN — A severe illness, which lefl my eyes for several weeks 

in a state which required me to make the least possible use of them, pre- 
vented my conpljring at an earlier date with the request of ** an earlff 
friend to railroads^^ in your Journal of November last, that I would fur- 
nish the drawings and description of the chair and rail which I have intro-* 
duced on the Eastern railroad from Boston to Portsmouth N* Qampshij^ 
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1 have now the pleasure of forwarding a drawing: which presents plan» 
and sections of the joint and centre chairs, together with the rail, key and 
dowel, as ahove requested. The chief improvement upon the old chair 
and rail, and the T rail, is in the greater elevation, (some three or lour 
inches) at which it places the top of the rail ; the height of chair and rail 
being 7^ inches, and as the sleepers or ties are covered with about three 
inches of gravel in the centre, and two inches under the rail, the top 
is five or six inches ahove the covering. This elevation I have found to 
relieve the ro^d from all interruption in three-fourths of the snow storms 
which bave occurred the two winters' experience which we have had with 
it, and it is obtained without greatly increasing upon the weight of the 
old chair, chiefly by having the centre chairs about twonhirds the width 
of the Joint chair, instead of having all of the same width as formerly; — 
and by cutting oflf the inner end of the chair, and lengthening that which 
is to be placed outwards, to make the angle of leverage even less than with 
the old chair. They weigh about 23 and 17 lbs. each, giving, with six 
to each rail of 18 feet in lengthy an average of less than 18 lbs., the old 
chair weighing generally about 16 lbs. The rails weigh 46 lbs. to the 
yard, and have dowels which fit tightly at the joints, and are secured in 
the chairs by a single key which is bent or clenched after it is driven. — 
With this arrangement, and having the distance between the joint sleeper 
and the one next to it, a foot less than' the other distances, an unusual de- 
gree of firmness is secured at the joints. Although we have experienced 
no incoQvanience from any longitudinal movement of the rails, yet I have 
bad check holes formed in every third or fourth rail, into which a check of 
five-eighths iron, two inches in length may be inserted to bear against the 
adjoining chair and prevent such a movement. With regard to the key 
which this rail requires, I have found, after several years experience, that 
where the sleepers are of wood, from the elasticity which it gives to the 
track, they do not come out, except to a very trifling extent, and are not 
at a)l objectionable. Compared with the T rail, which is very generally 
in use, thia chair rail possesses great advantages, particularly where snow 
and ice, and indeed any obstacles are to be encountered. It permits a 
freer drainage of the track ; it is much firmer, the angles of leverage be- 
ing less, apd the supporting base greater than with the T rail, and of course 
admits of greater speed without injury to the track. It allows the sleepers 
to be well covered, which very much improves the appearance of the road 
and increases also its firmness. It is more readily removed for repairs, &c., 
and without injury to the sleepers, as in removing the T rail. It is more 
easily and perfectly manufactured, and its cost is not greater. 

The T rail, which is generally laid like the other with ties about every 
three feet, will support a greater weight without deflection, but having 
found this chair rail fully sufficient as to strength, running engines of frpm 
nine to about twelve tons weight, mostly at a speed of 25 to 30 miles, and 
yaore the hour upon it, I deem this additional strength superfluous. 

J. M. F. 
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ExPLAMATtON or THK CoTS. 

1. Sid« MClkiD of joinlchiiir. 

2. PI*o of joiai ebair. 

3. End BBctioD of joint chtir. 

4. ElaTatkm of abort sod of joiol chair. 
(. EteTBtion of long end of joini chair.| 

5. End aaction of centre chair. 
T. Tcv and aide view of wtdfle. 

S. Bleraiion of akan end at centre chair 

t. Eletation ol tongeod of centra chair. 

10. Top Tiaw of rail. 

)1. Ekration of rail. 

la. Bod f iaw of raiL 

13. Elavalioii and eod of dowel. 
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To the EditorH of the Ameriean Railroad Journal and Mechanics* Magaiine. 

Gbntlembn :-^I was somewhat surprised, to find in yoar number pub- 
lished on the 15th inst , a paper signed ** An Engiruer,^^ the writer of 
which appears to have been highly offended at the liberty taken by myself 
with Professor Renwick's account of the steamboats of the United States; 
and he takes the opportunity to read me a very edifying homily upon *' a 
proper spirit, and fucts sufficiently strong/' These are undoubtedly neces^ 
sary in properly discussing any subject, and where one of the parties en* 
gaged is nearly, or quite destitute of both, the other must suj^ly the defi- 
ciency^ if any good results from the discussion. To this paper I feet 
bound to make some reply: but as I have no other object, in doing so, 
than to place the matters in question in their true light, I shall avoid any 
remarks not having a direct bearing upon them. I am bound, first of all, 
however, to plead guilty to the ** Engineer's*' charge of delay. 

But, as he appears quite displcfased with my remarks, now they have ap- 
peared, I am somewhat surprised that I am charged with criminal neglect, 
iti not sending them forth ^t an earlier day. In extenuation of the fault, I 
beg leave, to say, that I am not so fortunate as to obtain every English work 
immediately on its publication, and also, that at the time of receiving this, 
(which was several months since,) a serious accident, rendered me unable, 
even to read, much less write comments upon any portion of it The next 
thing which ** an Engineer'' complains of, is the table showing the con- 
sumption of fuel by different engines, and says, ** the things in this table 
which are stated as fiicts, are not only contradicted by every valuable work 
on the steam engine and by practical experiment, but by the authority of the 
English, and by the words of the great perfector of the engine. Watt" 
He then proceeds to show that I know nothing of the English mt?tbod of 
calculating the power of a steam engine, and prove it, by refering to *' page 
146 of Stephenson's Civil engineering in North America." The figures 
which are quoted, are certainly set down in the book, but if ^an Engineer" 
has not forgotten all his arithmetic, and will read the calculation over again, 
he will see that 748 is a typographical error; and all that is saki of the 
Great Western, by Stephenson, is that her engines ** are said to be 450 
horse power." Will **an Engmeer" please to make use of the formula 
which he will find at the same page, and calculate for himself the power 
of the Great Western. The result will vary very widely from 450. And 
here I beg leave to refer the writer to one English work of some value, in 
which he will find a part of the details of an experiment, and some opinions 
which do not exactly contradict my own. In " Tredgold on the steam en- 
gine and steam navigation," page 365, vol. I, in an account of the steam 
packet ''Ruby," it is said, *'the safety valves are arranged upon the plan 
invented and used by Messrs. Boulton and Watt, a long time since, and 
now generally adopted by the Engineers of London. They are so ar- 
ranged that no one on board can possibly have access to them ; the engine 
man can at pleasure open them and let the steam escape, but he has no 
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means by which be can keep them down, beyond the «Veigfht placed tfpon 
them by the engine maker, which weight is, as before stated 3^ pounds oa 
the inch ; and it is a curious fact, that this boat has attained the great speed 
named, with this small pressure, while in a variety of instances vessels 
from different out ports, workings with high pressure steam, and with the 
safety valves loaded ad libitUmt by the engineers and captains^ have never 
been able to approach her in speed. This clearly proves, what Mr. Watt 
demonstrated long ago, that the most efficient, safe and economical mode of 
working steam engines for marine purposes, is at the pressure of from 2^ 
to 3^ lbs. on the inch. At the same time, lor single acting pumping en- 
gines, there is no doubt an advantage gained by the judicious use of hi^h 
pressure steam, say of 30 lbs. on the inch working expansively, with boilers 
properly constructed, but which boilers, for many reasons are not at all fit 
for steam vessels ; in fact, almost all the melancholy accidents that have 
occurred to steamboats by the explosion of their boilers, have been caused 
by the injudicious application of high pressure boilers to marine purposes." 
And on the next page, it is said ** the high pressure steam system, has 
been the means of filling the journals with those ever-occnrring, heart- 
rending, and sickening details of hundreds and thousands that are beiug 
yearly sacrificed to ignorance and prejudice, by attempting to do that by 
the dangerous use of high pressure steam, which can be so well effected 
by steam of a low pressure, and that too at one half the consumption of 
fuel." The practical experiments which contradict the facts set down id 
the table •*an Engineer" has not given us, aud should he attempt to find 
them, he would be obliged to report non est inventus. The table 
is merely a statement in a convenient form, of such information as 
I was able to obtain by careful inquiry, and it may possibly contain some 
errors — -my personal knowledge cbuld not, of course, extend to all the cases 
and I was consequently compelled to rely upon the accounts received from 
others, or contained in printed documents. And if "an Engineer" possess- 
es more correct information, and will show in what particulars it is incor- 
rect, I shall with much pleasure make the necessary corrections, but until 
errors are pointed out, I shall suppose my information was of the right kind, 
obtained from the proper sources, and the table correct. But " an Engi- 
neer" might have said, with truth, that the table is now incorrect, although 
it was correct at the time it was compiled. The Rochester then had a 43 
inch cylinder, which has since been exchanged for one of .50 inches diame- 
ter, (the boiler and other parts of the engine remaining the same.) 

The resuh of this change is, that the steam, furnished by the boilers, 
is worked a lower pressure upon a larger piston, and the power of 
the engine increased at the same time and by the same means that the 
danger of explosion is diminished. That the pumping engines in 
Cornwall use steam of 40 lbs. pressure per inch, and work it ex- 
pansively, I very well know, but I know also, that all attempts to use the 
same plan and pressure in double acting engines, employed in any other 
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kitid of work have hitherto failed entirely ta effect the tame saTing^ in fbel 
aa is said to result from its uae in puinpiDg^ ^The gentlenan wiU fed 
ahundaat proot of this in vols. I and II of the ** Transacttoos of the Cinl 
Engineers/' the studj^ of which, I heg leave to recommend to him, far he 
appears to have read the work carelessly or hastily^ or he would never have 
referred to page 127 ^ol I, for proof of Mr. Watts' partiality to high pras* 
sure steam. At that place is an extract from his spcictficatioa filed on taking 
out the patent for his expansion engine. The steam mentioned there of 14 
lbs. per inch, is that which would be measured by the Common steam gaoga 
with the index at zero— 4hat is, steam just cottnterhalancing the pressura of 
the atmosphere. 

The advantage of working expansively is admitted, and has never, so 
far as I am informed, been denied or hardly questioned, — it is safe and eco- 
nomical ; but as I have before remarked, all its advantages may be obtain- 
ed without venturing even into the neighborhood of Profisssor Renwick*a 
cheap and moderate pressure of 57 lbs, per square inch. 

The '* Engineer's" quotations from Redfield deserve a paaliihig notice 
too, because, as they stand, the conclusion most be inferred from the pre- 
mises> and it ought to be stated. And in order to have the clesarest view of 
the matter we will put it in the form of a syllogism, which will stand thus. 

Steam of 7 lbs. pressure per square inch, is dangerous. 

8team of 18 lbs. pressure per square mcb; ts less dangerous* 

Therefore, as the pressure is increased the danger is diminished. This 
being the legitimate conclusion, the question very naturally arises, how 
high must the pressure be to have the danger disappear entirely from th« 
calculation, or if it retains its place, will it not appear with a negative sign 
if the pressure is sufficiently high? This question is a curious and inter- 
esting one, and 1 shall be pleased to have it answered by '* an Engineer.*' 
Meantime, I remain 

Your obedient servant, 

John D. War». 
• Novelty Works, May 20, 1840. 

MRIROIRSOF THE MOST KMINENT AMERICAN MECHAKICS— ALSO LIVES 
OF DlSTlNGUlStlED EUROPEAN MECtfANICS, TOGETHER WITH A COL- 
LECTION OF ANBCDOTESm nSSCRIPTIONS, &C. &C. RELATING fO THS 
MECHANIC ARTS — ILLUSTRATED BY flFTY ENGRAVINGS— BY HENRV 
HOWE. 

We have had the above named work for some time before us, bat have 
not until now had an opportunity of noticing it. Mr. Howe has aimed at 
making an instructive and readable book for mechanics and others ioter-* 
ested in such memoirs — add in fact who is not interested in the narrative 
of the struggles« experiments, partial fhilures and final success of men who 
have* in some instances, conferred inestimable benefits upon mankind. 

In the work before us it will be found, that there are lives of Fitch, £v« 

ans« Slater, Whitney, BushnelK Whittemore, filanchard, and Eckicml, 
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wUck are either eotirely origina], or contain many items of intere^ derived 
from relatives and friends of the persons themseWes, and therefore of a high- 
ly interesting character. 

The life of Henry Eckford is the first memoir of that distingaished man, 
which may be considered as the history of his mechanical career. In it we 
reeogntze the practical pen of an accomplished scholar, a near relative of 
Eckford, and one well qaalified to defend his character and write his life. 

We recommend the work to our readers, and give to them the life of 
Eckford in this number. 

We are indebted to the kindness of a friend for the following memoir of 
one, whose talents and industry evinced in improvelng the popular arm of oor 
national defence, should render our country proud of ranking him amon^^ 
her adopted children. 

Henry Eckford was born at Irvine, (Scotland,) March 12, 1775. At the 
age of sixteen he was sent out to Canada, and placed under the care of his 
maternal uncle, Mr. John Black, an eminent naval constructor at Quebec. 

Here he remained for three or four years, and in 1796, at the age of 
iwenty-one, commenced his labors in New YorL His untiring industry 
and attention to business soon procured for him numerous friends ; and the 
superior style in which his ships were built excited general attention. At 
that time the vessels constructed at Philadelphia stood highest in the pub- 
lic esteem ; but it is scarcely too much to say, that those built by Mr. Eck- 
ford soon occupied the first rank, and gradually New York built ships 
bore away the palm from all competitors. Equally conversant with the 
theoretical as well as with the practical part of his profession, he never 
frittered away his own time or the money of his employers in darinff exper- 
iments, which so often extort applause from the uninformed multitudfe. He 
prefered feeling his way cautiously, step by step. Upon the return of one 
his vessels from a voyage, by a series of questions he obtained from her 
commander an accurate estimate of her properties under all the casuulties 
of navigation. This, connected with her form, enabled him to execute his 
judgment upon the next vessel to be built. In this way he proceeded, suc- 
cessively improving the shape of each, until those constructed by him, or 
after his models, firmly established the character of New York built ships 
over those of any other port in the union. 

It would be impossible, within the limits prescribed by the nature of thia 
work, to point out the. various improvements in the shape and rig of all 
classes of^ vessels suggested by the fertile mind of Mr. Eckford; and per- 
haps their technical details would be unintelligible to ordinary readers. It 
is sufficient to observe, that after his models our vessels gradually dispensed 
with their large and low stern frames, the details of their rigging underwent 
extensive changes, and in the important particulars of stability, speed, and 
capacity, they soon far surpassed their rivals. 

Mr. Eckford had married and become identified with the interests of his 
adopted country when the war broke out between America and England, 
He entered into contracts with the government to construct vessels on the 
lakes, and the world witnessed with astonishment a fleet of brigs, sloops of 
vrar, jfriffates, and ships of the line, constructed within an incredibly short 
space of time. At the present day, we can scarcely appreciate the difficul- 
ties and discouragements under which operations on so extended a scale 
were obliged to be conducted. The country was comparatively wild and 
uninhabit^f the winters long and severe, provisions and men, with the iron- 
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work, tools, rimng, and aailf, were to be transported from the sea<oa8t tke 
timber was stili waving in the foreets, and, to crown the whole, the {hnds 
jMrovided by the government were in such bad repnte, that, to obtain ear* 
rent funds therefrom, Mr. Eckford waa obliged to give his personal guar* 
antee. 

Under all these embarrassments, he commenced hjs operations with his 
accustomed activity and judgment, organized his plans, and offered ever^ 
inducement to the interests, the pride, and the patriotism of those in hit 
miploy to labor to the extent of their ability. Encoaraged by his BveaeDee 
and example, they entered upon their labors with enthusiasm, ana neither 
night nor day saw a respite to their toils. The consequences were quickly 
apparent A respectable fleet was soon afloat, and our frontier preserved, 
from the invasion of a foe as active and persevering as ourselves. In allu* 
aion to these efforts, one of our intelligent citizens, Mr. Verplanck, in a 
discourse delivered before the Mechanics' Institute, has happily observed* 
*' I cannot forbear from paying a passing tribute to the memory of a towns- 
man and a friend. It is but a few days since that the wealth, talent, and 
public station of this city were assembled to pay honor to the braveand ex- 
cellent Commodore Chauncey. Few men coula better deserve such honors, 
either by public service or private worth ; but all of us who recollect the 
events of tne struggle for naval superiority on the lakes during the late war 
with Great Britain, could not help calling to mind that the courage, the 
seamanship, and ability of Chauncey wonia jiavebeen exerted in vain, had 
they not been seconded by the skill, the enterprise, the science, the powers ot 
^mbination, and the inexhaustible resources of the ship-builder, Henry 
Eckford." 

At the conclusion of the war, his accounts, involving an amount of several 
millions of dollars, were promptly and honorably semed with the govern- 
ment. 

Shortly after this, he constructed a steam-ship, the ** Robert Fulton," of 
a thousand tons, to navigate between New York and New Orleans. Un- 
like the light and fairy-like models oi the present day, which seem enly£t 
ibr smooth water and summer seas, she was a stout and burdensome vesael, 
fitted to contend with the storms of the Atlantic, and her performance, even 
with the disadvantage of an engine of inadequate power, far exceeded every 
expectation. The sudden death of her owner, in connection with other cir- 
cumstances, caused her to be sold ; and it is no slight commendation of her 
model, that when she was afterwards rigged into a sailing vessel, she became 
the fastest and most efficient sloop-of-war (mountiug twenty-four guns^ in 
the Brazilian navy. It is to be regretted that the model then proposed by 
Mr. Eckford for sea steamers has not been followed. The vain attempt to 
obtain speed, without a corresponding change in the shape of the model, 
that would enable them to contend successfully with heavy seas, has been 
attended with disgraceful failures, involving an immense loss of lives. 

A strong feeling of professional pride induced Mr. Eckford to accept ao 
invitation from the Secretary of the Navy to become naval censtrudor at 
Brooklyn. He was desirous of building a line-of-battle ship for the ocean 
that should serve as a model for future vessels of that class, and in the Obio^ 
we believe, it is generally conceded such a model has been obtained. Her 
ports, it is true, have been altered to suit the whim of some ignorant officer, 
who has thus weakened her frame in order to imitate an English model, and 
her spars have been curtailed of their due proportions, to gratify a commis- 
sioner's fancy; but, under all these disadvantages, she is to remain a model 
for future constructors. Unfortunately, our marine was then encumbered* 
as it is now, with a board of commissioners composed of old navy .officer, 
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who fencied that beeaoM tkey commanded ahipB they coold bvild ifaeoi.— 
an idea as praposterona as it would have beea to bare iotrosted the naval 
con«rDctora with their ooannand. Under this BtigB administration of the 
a&irs of tha navy, six ships of the line, costing ionr millions of doUara, 
were constructed ; the constructors received their orders from the sages at 
Washington, and each vessel, as was to have been expected, became worae 
than tha prerading. Two of them are permitted to rot in the mod, a third 
has been cat down to a frigate possessing no very crediuible properties, and 
tha -others, if not humanely sabred to rot, will probably foUow their exam- 
ple. 

The same ugaal disgrace has fallen upon our sloops of war. Under a 
mistaken idea of strength and stability, their frames are sohd, and in many 
instances their leeway and headway are nearly balanced. Some of theno, 
we are officially informed, possess every desirable property except that they 
are rather difficult to steer ! Those in the least acquainted with the aubject 
need hardly be informed that this exception, trifling as it seems, is coocla- 
siva against the model. 

M the head of this board was Commodore John Rodgers, and At^ in- 
structions and kis orders were to be the basis of Mr. Eckford^s operationa. 
Theae orders, copied, for the most part, out of some exploded work on naTal 
architecture, were wisely disregarded, although their receipt was duly ac« 
knowledged; and he has been heard to observe, that when the vessel was 
completed, he would have challenged the whole board to l)ave examined 
and pointed out in what particulars their orders had not been implicitly 
obeyed. Under the orders of the commissioners, he had prepared a model 
which, after due examination, was graciously approved of When Mr. 
Eckfotd proceeded to lay down the vessel, he toought fit to introduce many 
important changes, and the only genuine draught of the Ohio is now owned 
by Mr. Isaac Webb, one of the most intelligent of his pupils. The conae- 
qnence, however, of these collisions between presuming ignorance and mod- 
eat worth were soon obvious. Mr. Eekford resigned his commission on 
the day the Ohio was launched ; and shortly after received an intimation, 
thi^ ha wooki never see her put in commission as long as the membera of 
that board held their seats. This promise, as our readers are aware, was 
kept for eighteen jears. 

Shortly after this he engaged extensively in his profession; and so great 
and extended became his reputation, that he was called upon to construct 
vessels of war for various European powers, and for some of the republica 
of South America. Among others, he built and despatched to Columbia 
and Brazil four 64 gun-ships, of 2000 tons each, in the incredibly short 
space of eighteen months. In these cases his accounts were promptly ad- 
justed, and he received from all parties highly honorable testimonials of bin 
intagritv, punctuality^ and good faith. He subsequently received proposals 
to build two frigate for Greece; but as he thought he perceJv^, on the 
part of the agents, a disposition to take an unfair advantage of the necessities 
ctf that nation, he honorably snd humanely declined their tempting proposi* 
lions. All are aware of the disastrous and (to this country) disgraceful 
manner in which that business terminated. 

Upon the accession of General Jackson to the presidency, he received 
from him an invitation to famish him with a plan for a new organization of 
the navy. This was promptly furnished, and was pronounceu by^l who 
read it to be exactly what was required for an e&ient and economical ad- 
ministration of the navy. It was not acted upon, although its adoption 
wotthl have materially advanced the interests of the country: A roong other 
novel propositions, it was recommended to remodel entirely the dockyards. 
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These were lo be under the superintendence of superannuated commodores, 
who, in taking? command, would relinquish their rank and make way for 
more active officers. The constructor at each yard was to be held responsi- 
ble for the quantity and quality of work done, and only amenable to the 
chief constructor at Washington. This latter office, he took occasion, how- 
ever, to aay, he could not, under any circumstances, be persuaded to accept. 
He wishedf, in short, from what he had himself observed of the extravagance, 
waste, and delay at our dockyards, to place them on a civil footing, as more 
consonant to the feelings of the mechanicsand the spirit of our institutions. 

About this period he determined to prepare and publish a work on naval 
architecture, for which he had ample materials, and numerous draughts of 
vessels of almost every class. He had also set aside twenty thousand dol- 
lars to establish a professorship of naval architecture in Columbia college, 
and had already entered into correspondence with an eminent constructor, 
Mr. Doughty, whom he had intended as the first professor, when a disas- 
trous afikir occurred, involving his reputation and his ample fortune. An 
insurance company, in which he was largely interested, became, in the 
panic of the day, insolvent, and its creditors ventured, in the madness of the 
moment, to throw doubts on the hitherto unimpeached character of Mr. 
Eckford. . In this they were aided by a knot of political partizans, to whom 
his silent, but gradually increasing popularity, (which had, long ere this, 
placed him in the State legislature,) was gall and wormwood. Notwith- 
standing he satisfactorily proved that he had lost, by stock, and other 
advances to save the sinking credit of the company, nearly half a million of 
dollars, yet his enemies affected to discredit his testimony, upon the ground 
that such unparalleled sacrifices were too disinterested to be credible. The 
termination of the investigation resulted in his complete and honorable ac- 
quittal, but the venoroed shafl rankled in his kind and gentle breast to the 
hour of his death. It is no consolation to his numerous friends and relatives 
to know, that all who joined in this base conspiracy against this pure-minded 
and well-principled man have since paid the forfeit of their infuriated zeal, 
by the silent, but withering contempt of their fellow-citizens. 

In 1831, he built a sloop-of-war for the Bultan Mahmoud, and was indu- 
ced to visit Turkey. His fame as a skilful architect had preceded him, and 
he was shortly afterwards offered the situation of chief naval constructor for 
the empire. A field worthy of his enterprise seemed open to him. With 
his characteristic energy he commenced the organization of the navy yard, 
and laid down the keel of a ship of the line. He had rapidly entered in her 
construction, and had so far advanced in the favor of the sultan that prepa- 
rations were in train to create him a Bey of the empire, when his labors 
were suddenly brought to a close by his lamented death, from inflammation 
of the bowels, which occurred November 12, 1832, in the 57th year of his 
age. 

In private life, Eckford was remarkably simple in his manners and hab- 
its. Abstemious and temperate, he always possessed unclouded faculties; 
and his quiet attention anu kindness to all under his control enabled him to 
secure their ready co-operation in any of his plans which required from 
them willing and prompt exertions. The scrupulous observance of his con- 
tracts to the minutest particular was with him a point of honor ; and his 
d^Iings with his fellow-men bore rather the character of princely munifi- 
cence than the generosity of a private individual. Throughout life, and 
amid transactions involving millions, he maibtained the same unassuming 
habits, considering himself but the mere trustee for the benefit of others ; 
and died as he had lived, honored and beloved by all who knew him. 
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An iotelligent gentleman (a foreigner) who spent the greater part of laM' 
year in travelling through the several States of the Union, and by every 
mode of conveyance, has fevored us with the following interesting artiel« 
exhibiting some curious and novel comparisons and results. 

TRAVELLING STATISTICS. 

Since my arrival in New York in December 1838, I kept a Journal of 
all my travels in the United States, in which I noted Ist, the date and boar 
of departure from, and arrival in every place; '2d, the time spent on the 
journey, and the duration of all the stoppages, which gave the time of ac- 
tual motion ; 3d, the distance travelled over ; 4th, the manner of travelling' 
or kind of conveyance ; finally, 5th, the speed exclusive of stoppages, and 
6th, the rates of charges. 

On the 14th of January 1840, I finished a journey through nearly all 
the States of the Union; having left New York on the 24th of December 
1838, the whole time spent on the journey was one year and 20 days, da- 
ring which 1 travelled 
Upon railroads with locomotives 3,329 miles. 

do. do. horse power 215 

In steamboats upon rivers 2,220 

do. do. lakes and sea 813 

In stage coaches 2,614 

do. sleighs 335 

In canal boats 375 

In a sailing vessel 136 

In private conveyances 293 

On foot and horseback 100 
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Total distance, 
equal to 150 degrees of the meridian. 

These 10,430 miles were travelled in 175 separate journeys, being at an 
average distance of 60 miles. The number of Railroads over which I 
passed was 64, and I took passage in 24 dififerent steamboats. / have not 
met with a single accident of the smallest kind during the whole time. 

T%c following statement contains accurate results as taken from my journal. 



Manner of travellinR, 
(conveyance.) 


Number 
of miles 
travel- 
led. 


Time occu- 
pied exclu- 
sive of stop- 
pages, hours. 


Speed in 

miles 
per hour. 


Charges for a 
single place 
(or person) 
whole dis- 
tance. 


Average 
charse 

pernme. 
(cents.) 


Stages and sleighs 
Canal boats 
Sailing vessel 
Private conveyances 
Total. 


3,329 
215 

2,220 
813 

2,949 
375 
136 
293 


219 
36 
262 1-2 

79 1-2 
602 

96 

64 

42 


15 
6 
9 

10 

4 9-10 
3 9-10 
21-2 
7 


\ $177 

\ 149 50 

207 50 
17 20 
10 
36 80 


6 

• 

4 9-10 

7 

4 6-10 
7 3-10 
12 1-2 


10,330 


1,381 


av.7 1-2 


69S0d 


5 8-10 



From the above it appears that of an inland vojrage of over 10,000 miles, 
the travel upon railroads amounted to more than one-third of the whole 
distance. 

The speed upon railroads is 50 per cent greater than that of steam- 
boats, to which I have however to remark, that the passage in steamboats 
upon rivers was nearly exclusively up stream. The speed upon common 
roads is less than one-third of that on railroads, the speea of canal boats only 
one-fourth. The average speed on the whole voyage, which is obtained 
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by dividiog^ the number of miles travelled by the time of motion was 7^ 
miles, or half the speed on railroads. 

The fare in steamboats and canal boats includes board, and is therefore 
the cheapest, the stage fares are 40 per cdnt. higher than the railroad 
charges, and the average rate per mile for the whole voyage was 5 8* 10th 
cents. 

The time spent in travelling, inclusive of stop^ges, was 1,835 hours; 
the stoppages amounted therefore to one-fourth or 25 per cent, of the whole 
time occupied; and the average speed inclwive of stoppages, was 5 6- 10th 
miles per hour. — Commercial and Statistical Register, 



NEW YORK AND ERIE RAILROAD COMMENCED. 

The Susquehannah Division of this great work, extending from Bing- 
hamton to Hornellsville, 117 miles, is commenced, and is contracted to be 
finished so that the cars will run the who^e distance, on the fourth of July 
1842. On the occasion of driving the first Pile, it was deemed proper by 
some of our citizens, in conjunction with the Chief Engineer and Agent of 
the Company, to commemmorate the event by an appropriate celebration. • 
The Ladies, too, actuated by the same spirit which has Dome onward this 
splendid enterprise, had conceived the idea of presenting an appropriate 
banner to the Company, to be elevated on the stately machine, which is des- 
tined, under the guidance of skilful operators, to bear so conspicuous a part 
in the execution of this grand work. 

The day fixed for this ** ocular demonstration" that the road will be 
built, was Wednesday, the 13th inst., and, as rain has been, of late, so fre- 
quent and unexpected, its dawn was looked to with intense solicitude. It 
came, and with unclouded brightness. All hearts were animated with this 
indication of the favor of a kind Providence, and every countenance beamed 
forth its gratitude. 

At 3 o'clock, the hour designated for the commencement of the work, the 
ground on which the Pile-Driver had been erected, about one mile east 
of the village, was thronged with an anxious multitude — from the grey 
headed veteran of the Revolution, to the stripling school boy of six or sev- 
en. All were eager to witness the operations of the locomotive monster 
which, before known, was so much sneered at and abused. And well did 
the machine vindicate its majesty and power. Seizing the heavy piles with 
the greatest facility, with a little exercise of manual skill, they were placed 
in an upright position, directly under the hammers, each weighing 1000 
lbs. ; and as soon as adjusted, which was but the work of a mmute, these 
ponderous weights were raised to the height of 30 feet, from whence they 
descended on the head of the pile, driving it home with resistless force. — 
This hammering continued, until it had attained a sufficient depth, when a 
circular saw, which projects from the machine between the piles, was put 
in motion, and the pile sawed ofi at just the required elevation. This ope- 
ration is rapidly repeated — without any hindrance — Only requiring the 
constant attention of the hands — the engine being supplied with fuel from 
the tops of the piles which are sawed on. It is proper to say that the first 
pile which was driven on this occasion, was also the first one which was 
cut, on the 20th of February last, by the agent of the Company, of which 
we gave due notice at the time. 

We believe that none who witnessed the operation of the machine, will 
now doubt the permanency of the work. Indeed, we saw many who were 
credulous before, now exclaiming rapturously in its fevor. It demonstra- 
ted wiih certainty, and with power, its capability of effecting all which its 
most sanguine friends had predicted ; and we feel quite sure that it will go 
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OQ cooqueriDg and to conquer, removing all the obstacles which pf^gudictf^ 
party feeling, and illiberality have reared, until the New York and die 
Railroad shall be completed. 

We saw in the crowd, the lengthened visagea of some, who had been as^ 
siduously engaged in misrepresenting the views of the Company-^-deDonn. 
cing their acts as hypocritical, and intended only for politieal effect ; cbar^ 
ffing them with " supporting an idle set of vagrants along the route," and 
laboring with rancorous zeal to prejudice the people against them. These 
men are now convinced, though against their will, that the road will be 
made, and they want only a plausible pretext to take the back ttack. They 
saw around them, yesterday, the happy countenances of the many, by 
whom their jaundiced croakings were heeded as the idle wind, congratola-' 
ting each other on the opening prospects of the southern tier, under the 
enlightened auspices of an Internal Improvement administration; and they 
saw in this "ocular demonstration," the utter discomfiture of all their 
plans — the dissipation, like the mists of the morning before the rising suii^ 
of all their hopes. No wonder they were crest falleii--object8 of pity, 
rather than scorn. 

In the course of the afternoon, the presentation of the flag, spoken of 
above, took place. The ladies marched to the ground in procession, pre^ 
ceded by the Nichols Band in a splendid wagon drawn by six horses. 
The band, under the direction of their leader, Mr. Tuttle, a gentlemao of 
superior musical talents, enlivened the scene with ** sounds which woald 
create a soul under the ribs of death." On reaching the designated spot, 
the ladies were ranged in a semi-circular form — the gentlemen in a like 
manner, opposite, forming a circle, with the band, and a platform for the 
speakers in the centre. On behalf of the Ladies, Mr. I. B. Hbadlet thes 
addressed Mr. Macomber, the agent of the Company, in the following 
terras, closing with presenting him the flag. 

Mr. Macoitber, Agent of the New York and Erie Railroad Compa- 
ny: . 

Sir —The Ladies of Owcgo, with their own hands have wrought this 
beautiful banner, and honor me with its presentation to the Company, <m 
thisjoyful occasion. 

The work, heretofore done in the prosecution of this noble enterprise, 
has not been regarded as a sure guaranty of its ultimate achievment. But. 
Sir, the long night of doubt and despondency has passed away. We are 
assembled to witness the first blow on the line of this road, which can be 
hailed as the signal of its certain and speedy completion. The ladies* 
whom I have the honor to represent, have therefore inscribed upon this 
banner the cheering words *' ocular demonstration." Every neart in 
this assembled throng responds to the sentiment. In our souls we feeJ 
its truth. The preparations of this field proclaim it ; this mammoth raa« 
chine as it steps through our beautiful vallies, with this banner floating over 
it, will give a voice to this inscription ; every stroke of its ponderous ham- 
mers will thunder in our ears ** ocular demonstration I" and the list'* 
ening hills will give back their answers in startling echoes — ** ocular 
demonstration I" 

Upon the reverse field of this banner, the fair givers have written the 
bold prediction, ** July 4, 1842/' the time appointed for the completion of 
the Susquehannah Division. They, Sir, do not doubt the company's abili- 
ty and determination to redeem this pledge. And when the doy of its re- 
demption shall have come, it will be to us a proud recollection, that the 
ladies of our own beautiful village graced.the first pile driver with this ban- 
ner, and traced upon its ample folds this prophetic inscription. 
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To you, Sir, the indefatigable agent of the Company ; to the experienced 
Chief Engineer and his assistants ; to the enterprising contractor and the 
gentlemen connected with him, I cannot offer a more pleasing assurance of 
the lively interest felt by my fair constituents in the successful prosecution 
-^ your gigantic undertaking, than to remind youj that their harmef will H 
^ver you. 

They tender to the Commissioner, to the Directors, and to the Stock- 
holders, their warm congratulations for this auspicious day. With themi 
they rejoice in the promised consummation of an events which is to unitQ 
the shores of Lake Erie with the banks of the Hudson. They, and we 
all unite with thethousands who people these southern counties, in joyfully 
hailing the prospective completion of a work, which shall hurry, in swift 
and perpetual circulation, a mighty tide of human life and human edter-^ 
prise, through this long forgotten and forsaken region. 

Sir, In behalf of the young ladies of Owego. 1 now present to Ihe New 
York and Erie Railroad Company this banner, attended with their bese, 
wishes for the speedy completion of the greateist internal improvement of 
our age. 

Mr. Macombek, on behalf of the Company* acknowledged the (iOmpU- 
raent, by addressing Mr. Headley, as follows : 

Ma. Head LEY — Sir: In accepting this beautiful banner, from the isLii 
donors, allow me on the part of the New York and Erie Railroad Comt 
pany, as their Agent, to return them through you our sincere and grateful 
thanks for the gift, and to assure them that ifaught was wanting to enhance! 
the value of the presentation, it is found in the pleasing recollection that in 
all our struggles to reach our present position, we have eter received th^ 
encouragement and smiles of the Ladies, and we feel convinced that'to Ms 
as much as to any other cause, are we indebted for our success in over- 
coming all difficulties, and triumphing over all opposition. 

And as we feel that the clouds of doubt and disappointment are beginnjug 
to break away, and the sun of prosperity to burst upon us, we cannot but 
be grateful to all who have stood by us in the dark days of oar noble enter- 
pise, and to pledge ourselves to them, and to all who truly Wish for thcf 
increasing wealth and happiness of these Southern Connltesi atid of the 
Empire State, that nothing on our part shall be wanting to push this w6rk 
Co a speedy com pletion ; and with the broadest and longest Railrpad in 
the known world, to put another link into that iron band which will one 
day unite the Atlantic with the Pacitic Ocean, and renoain an enduring 
monument of American enterprise, energy and greatness. 

To the ladies whom you represent, and to yourself I would again tender 
the thanks of the Board of Directors and of the Commissioner, of the Chief 
Engineer, and his assistants, of the Contractor and his operatives and of 
myself^ and to assure you that with this banner above us, this fruitful soil 
beneath Us, these friends around us, and the blessing of God over all, the 
New York and Erie R^ailroad must and shall be made. 

The Flag presented on the occasion, exhibited on one side our Natttmal 
Symbol, the stars and stripes, with an inscription on the lower edge, "oc- 
ular demonstration." On the reverse, the corner usually devoted to the 
Stars was occupied by the figure of a Locomotive, on a Pile Road, oft a blue 
ground. On the lower stripe, was inscribed, July 4, 1842, as designating 
the time when this division is to be completed. 

On the close of this ceremony, it was suggested that some one of the mi* 
merous spectators, should announce their feelings on this interesting, and 
auspicious occasion. By intuition, as it were, all eyes were turned to E< 
S. Sweet, Esq. as the man on whom this task should devolve. Ever readj^ 
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Uf obey tke wisbes of the peopler Mr. Sureet ascended tbe plaHbrni, siKi 
though wholly unprepared, electrified ibe audience with a speech of tbril- 
lingeioqucDce, of half an hours duration. 

We wish we could transfer to paper this admirabte address, but we 
not We can only say it was listened to with breathless atteatioii, 
answered with a round of cheers from tbe congregated multitude. 

The company then returned to the Tillage — the citizens retiring to their 
respective homes, while the operatives attending the machine, to wit : GapS, 
Thomas Sharp, with his men, Albert Savory, Peleg Briggs, George P«rk- 
huTst, Benjamin Wood, Elias Phelps, and William Robinson^and the Con^ 
tractor. Chief Engineer and assistants. Agent, and a few guests, repaired 
to the Hotel of Mr, Manning, and sat down to a sumptuous repast 

After the repast several toasts were drank, appropriate to the occaskm, •# 
which, the following have been handed in. 

By C. B. Stuart, Chief Engineer. The Contractors and Operatives. — 
Their energetic operations on other works, is a sure guaranty that this 
Division of the New York and Erie Railroad will be finished July 4, 
1842. 

By D. O. Macomber, Agent The New York and Erie Railroad. — 
The past all ffloom, the present all joy ; the future all hope. 

By Mr. A£mrow, Contractor. The Operatives. — Without them we are 
powerless, with them we are mighty. 

By A. H. Calhoun. The Pile Driver— It has fulfilled the expecta- 
tions of its friends, and blasted the hope of iu enemies. 

By Jonathan Piatt His Excellency Wm. H. Sbward, Govenrar ol 
the State. — The firm friend of the New York and Erie Railrcad. 

By I. Spalding, Engineer. The Ladies of Owego. — May the fla^ 
which they have wrought with tboir own fair hanik, float trimnphantlyr 
over our Machine, until it reaches the western termination of its labors. 

By a Gkiest . The Nichols Band. — Prompt at a pinch, anrivalled ■» 
their art, and ever ready to ireai their friends. 

Mr. Robert Chas. Johnson being called upon for a toast, remarked, thai 
when the citizens of tins place first convened for the purpose of pctitioBiBg> 
the legislature for a survey of the route, of tbe New York and Erie Rail^ 
load, it was considered by many as wild and chimerical. He well recol- 
lected encountering a gentleman, who asked him if be really thought thia 
work would ever be commenced, to which he replied, yes, most surely. — 
The gentleman then replied, in a sneering manner, "^ It can never be — ^yea 
may as well attempt to scull a pot-ash kettle up the fells of Niagara; with a 
crow-bar, as to effect this visionary project.'' In view of what has been 
done, and the certainty of the speedy completion of the road, he would give. 

The Pot-ash Kettle sculled up. 

The company dispersed at an early hour, in good spirits, and high hopea 
for the future. 



Royal Geological Society of Cornwall. — Boring Granite Racks, 
Mr. Prideaux observed, that a year or two since it had been suggested 
to him whether some chemical process could not be adopted to bore hard 
rocks. After some consideration, and trying several experiments, he at last 
found that a stream of hydrogen-oxygen gas appHed to a piece of granite 
soon produced heat, and on application of cold water the stone became soft,, 
and yielded to the tool. He repeated the experiment with the same result 
in every case. Mr. P. then explained how the gases should be mixed, 
and how it mi^ht be infused into the hole in the rock. He also said that 
a great deal ol thedifikulty of getting the gas at the bottom of the mines 
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might he obviated bj very simple means. Oxygeo might be superseded by 
common air fron a pair of double beJlows; and the commoo coal gas would 
be foud better than hydrogen, because it contained more inflamooAble mat- 
ter in a given space, and it might be procured from any neighbouring gas- 
works, and conveyed down into a mine in a copper vessel. (Mr. Prideaux 
explained the kind of vessel by diagram.) U said Mr. Priaeaux, oxygen 
gas should be found absolutely necessary, nothing was easier to procure 
where there was a steam engine ; they had only to get a litile iron retort, 
and in a country like Cornwall, abounding with manganese, they need nev- 
er be at a loss for oxygen gas. He did not, however, suppose, in the present 
state of anderground management in our mines, this plan would be adopt- 
ed, but he was of opinion, should the Mining School be continued for two 
or three years, there would soon be many young men ready to carry it 
into effect. — Mining Review, 

aSHORIAL OF SUNDRY PROPRIETORS AHD MANAOBRS OF AHBRICAlf 
STEAM VESSELS, ON THE IMPOLICY AND INJUSTICE OT CERTAIN 
ENACTMENTS CONTAINED IN THE LAW RELATING TO STEAMBOATS 
ASKING TO BE RESTORED TO THB RIGHTS AND^ PRIVILEGES WHICH 
BELONG TO OTHER CITIZENS ENGAGED IN NAVIGATION. 

(Continued from page 313.) 

No. 2. * 

Schedule of Accidents to British Steam Vessels.^ 

No. 3. 

Known accidents and Disasters to American Steamboats since ike Lam 

of 1888. 
October 27th, 1838, Cynthia, Detroit river, burnt ; passengers and crew 

saved by running on shore. 
Nov. 25, Gren. Brown, Mississippi, explosion, thirty lives lost. 
Jan 1839. Clarendon, Sav. and Darien, burnt; crew and passengers saved. 
" Ploughboy, Mobile, sunk, on arriving at Mobile. 
*' Somerville, Mississippi, sunk. 
Feb. Oswego, Ohio, sunk, near tne mouth of the Kentucky. 
" Alert, Mississippi, eruption of steam; 4 scalded. .< 

*' Alice, Pearl river, sunk. 
March, Reporter, Ohioi, eruption of steam; 4 scalded. 

•* New York, New Haven, burnt 
May, Avalanche, Ohio, eruptk>n or collapse ; 5 killed. 
" Rhine, Missouri, explodon, 
" Pilot, Mississippi, explosion or collapse. 
I ^ Ponchartrain, New Orleans for Tampico, Explosion. 
*' €^. CoUier, Mississippi, eruption of steam; forty-five killed or 

scalded. 
** Erie, Hudson river, collapse, 1 slightly wounded. 
'* Bee, Arkusas, sunk. 
" Indian, ** sunk. 

** Buckeye, Mississippi, explosion ; several killed or wounded. 
June, Empire, Ohio, sunk. 
*' Bfassilon, ** collision and eruption of steam. 
^ Tenessee, Cumberland river, burnt and sunk ; passengers saved. 
Nov. Wilmington, Mississippif explosion; nineteen killed or wounded. 
1840. Gallatin, Cumberland nver, collapse; three scalded. 
" Lexington, Long Island Sound, burnt; about 124 lives lost. 

* One hundred and one accidents. 
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It may be iieen that the most numerous and fatal of the accidents by steam 
have happened soon after the semiannual inspections of the first of April 
and October. This fact will not appear surprising^ to practicle men ; who 
fttlly understand that the care and skill of official inspectors cannot be ad- 
vantageously substituted for the uncontrolled vigilance and practical know- 
ledge and skill oJF those who are in the constant care and superintendence 
pf the beats and engines; and to whom a good reputation, the desire of 
aafety and the lore of life, afford stronger and more efficient motives to 
correct action than can ever be furnished by the requirements or penalties 
of any special enactments of the legislative power. 

Tl)^ Cipcinnati Gazette is stated to have published a list of steamboat 
disasters on (he western waters during the last year. The sum total oi 
losses is 40! of this number, 32 were an entire loss ; snagged, 21 ; struck 
rocks, or other obstacles, 7 \ burnt, 5 ; burst their boiler's, 4 ; run into by 
piher boats, 3—40. Theie w^re snagged on. the lower Mississippi^ 1 i ; 
pn the Missouri, 4 ; on the Ohio, 4 ; on the Yazoo^ 1 ; on the Red River, 
1. It is remarkable that a majority of the boats were snagged on their 
downwl^rd trips. Lives lost, by bursting boilers, 39 ; by other causes, 6. 
Total, 45. T^e amount of property destroyed in boats and their car- 
goes, is supposed to be not less than a million of dolhus. 

On events like these, the provisions of statutory law can have but little 
influence ; e^^eept as they may operate to deter the men of means, fore* 
^ight and mental ability, from a btisiness already too hazardous to their 
private interests, and which, most unwisely, has been made subject to the 
porscriptive action of the popular press and of the national legislature. 

No. 4. 

LoMH* t» Ordinay Navigation and the Comparative Hazard of Navi- 
gation by Steam. — Some of the following paragraphs are taken from a 
communication made to the Secretaay of the Treasury by one of the me- 
morialists. 

" So alarming have been the accidents in steam navi|;ation on our west- 
ern rivers and elsewhere, as to induce a belief in the mmds of some, that of 
fill modes of conveyance this is the most hazardous. That a degree of 
danger has attended this mode of traveling which ought to be lessened or 
avoided, it were vain to deny ; but when we reflect on the recent origin of 
|he art, and the vast numbers of persons who are transported by its means, 
and when we also consider the exposure and comparative accidents of 
other modes of navigaton and means of conveyance, this impression will 
be materially altered, and we shall rather have cause to wonder, that under 
all the circumstances of the case, so small a fraction of the traveling public 
have become victims to this hazard. We have, indeed, a fearful list of 
steamboat explosions; but the sufferings and ^talites which have attended 
pther modes of transport and conveyance, pass off* with but little notice, 
as common occurrences, and their statistics are seldom known. Conse- 
quently, the public mind does not become excited in contemplating these 
casualties, which are treated only as evils which are incident to the com- 
mon lot of man. 

Ifappears from statements in the London Nautical Magazine, that the 
whole loss of property in British vessels by shipwreck or foundering, is 
^imated at 3,000,000/. sterling, annually; and the annual loss of life at 
sea at not less than 1,000 persons, not including the numerous losses of 
^fe on their own coast 

As regards our own navigation, we find the following notice in the Sai* 
tor's Magazine, for January, 1838. 
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Shipwrecks in the year 1837. 

During the year past, there has been published in the Sailor's Maga- 
zine, a monthly list, of shipwrecks which have occarred, principally of 
American vessels, and which have been published from time to time in va« 
rious newspapers. Those only have been selected which resulted in a to< 
tal loss of the vessel The number of vessels thus reported during the 
year is as follows : ninety-four ships apd barques, one hundred and thirty- 
five brigs, two hundred and thirty-four schooners, twelve sloops, and fifteen 
steamboats ; making a total of four hundred and ninety -three vessels which 
have been wrecked. Of these forty-three were lost toward the close of the 
previous year, though the account was not published till the commencement 
of this ; thirty-eight were lost in the month of January, fifty-four in Feb- 
ruary, twenty-four in March, thirty in April, nineteen in May, fifteen in June, 
forty-two in July, ^^y in August, thirty-two in September, forty-three in 
October, forty-three m November, and six in December. The precise time 
when the remaining vessels were lost could not be satisfactorily ascer- 
tained. 

** In the above named vessels, one thousand two hundred and ninety-five 
lives are reported as being lost. This, probably, is but a part of the whole, 
for, in many instances, the crew are spoken of as missing, and in other cases 
nothing is said, where, perhaps, there was a total loss." 

This statement is said to comprise no deaths by steamboats, except in 
casses where the vessel was totally lost On the other hand, a very large 
proportion of the fatal accidents in ordinary navigation, must have escaped 
the knowledfi^ of the inquirer. 

Now, in view of this immense waste of life, let it be considered, that in 
the art and practice of navigation other than by steam, the world has had 
the experience of more than four thousands vears, and the efforts and in- 
tellect of many generations have been tasked for its greater security ; while, 
on the other band, a quarter of a century has scarcely elapsed since the 
powers of steam became prominently known in navigation, and we have 
M yet only witnessed the brief infancy of its application to this important 
purpose. Surely, then, it is not suprising that disastrous and fatal accidents 
tfhould sometimes have attended its use. There is cause for astonishment, 
rather, that so great a degiree of average security should have been attained, 
in so brief a period. 

Each great district of our widely extended country possesses its own pe- 
culiar facilities and hazards in this species of navigation, and exhibits, also, 
diflfemt stages of improvement and security in the use of steam. In this 
quarter, the average degree of security enjoyed by passengers in our steam- 
boats is certainly greater than is posesed by persons who walk the streets 
of our large cities. During the last five years, millions of passengers have 
been carried on the steamboats which run from this city, [New York,] and, 
among all these, the catalogue of deaths by steam explosions is almost 
inappreciable. 

It is probably true, that in hardly any other circumstances in which such 
numbers have oeen placed, has the occurrence of mortality been no entirely 
wanting. It is with a strong sense of injustice, therefore, that those who 
are enngaged in this important and not always profitable avocation have 
found themselves selected as the objects of special and seemingly invidi« 
ous legislation. 

Disasters at sea^ in the year 1839. 

A record has been kept at the office of the American Seamen's Friend 
Society, during the year just closed, as in past years, of disasters at sea, Sg 
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far as they could be ascertained, which resulted in a total loss of the ressel. 
The following is the result: 

The whole number of vessels lost is 442 

Of these there were, Ships and barques 74 

do. Brigs 124 

do. Schooners 187 

do. Sloops • 16 

do. Steamboats 9 

do. Unknown 32 
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Of these there were lost, towards the close of 1838, but were 

reported in 1839. 52 

Wrecked in January, 26 

do. February, 27 

do. March, 32 

do. April, 21 

do. May, 29 

do. June, 18 

do. July, 15 

do. August, 29 

do. September, ] 64 

do. October, 30 

do. November, 27 

do. December, 8 

time unknown, 61 

Added to the above entire and known losses, there has been reported 
thirty-seven missing vessels during the year, which, with their crews, hare 
most probably been entirely lost, 'kve hundred and thirty-seven liv^ have 
been reported as lost, but the loss of life is undoubtedly much greater than 
this, as many vessels were reported as abandoned, or bottom up, where the 
crew was missing, and no intelligence has been received from them. The 
above &cts speak a language concerning the sorrows of seamen, not to be 
misunderstood, and they should be most solemny pondered by those who 
have a heart to feel and a heart to relieve. — Sailor's Magazine, Jan. 1840. 
In the foregoing list* we have reported the loss of 84 vessels in the 
month of December, and the loss of 89 lives, which if added to the 89 ves- 
sels, and 90 lives lost in the great gale of the 15th of that month, and to 
eight other vessels reported as lost in December, in our last Magazine, and 
we have a total of 181 vessels, and 179 lives, lost within that montL— 
Sailor's Magazine, Feb. 1840. 

In addition to the above, the Sailor's Magazine for March, 1840, also re- 
cords the loss, by fire, founderinor or wreck, of fifteen more vessels in 1839, 
and reports also, in Febuary and March, eleven vessels as missing; for the 
aafety of which with their crews and passengers, little or no hopes are en- 
tertamed. The accounts of total loss for 1839, so &r as hearo, stand as 
follows : 

Losiea mentioned in the Blagazine for January, 884 

do. " •• February, 173 

do. and missing, " March, li 

Toes 

Deduct steam vessels included in the above 9 



Total, 1059 

* This detailed list isomited hare 
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Thus showing the total loss of more than one thousand vessels, already 
ascertained, and the probable loss of between one and two thousand valua- 
ble lives, all in a single year ! 

Are these immense losses of life and property, which had been entirely 
subjected to the care and control, discretion or indiscretion, of the own^ 
ers of vessels and of their several commanders, while at a distance from all 
wholesome oversight and restraint, less worthy of the special interference 
of the power which is authorized to regulate commerce^ than the persons 
and property embarked in steamboats, which are under the almost con- 
stant oversight of the owners and pcblic? Or, must the result of popular 
misapprehensions and erroneous excitements be substituted for more sober 
l^isfation, in controlling the business concerns of this growing republic? 

It is believed that the statistics which are found in the foregoiBSf table of 
the steam navigation of the port of New York, may not unfairly repre^ 
sent all the steam navigation of the United States, with the exceptioB of 
the Mississippi and its branches, or the waters which discharge in the Gulf 
of Mexico. With perhaps thia exception, both the existing ajod the contem- 
plated legislation appear to be almost wholly unwarranted ; either by the 
origin, progress, or present state of the art of steam navigation. 

The'sooth-westem waters, however, appear subject to greatly increased 
hazards : which may have resulted, mainly, from a less prfect system of 
practical engineering, whieh has been imposed either by choice or necessity ; 
from less perfect means of outfit and repair, than are found in older states or 
countries ; and, above all, from the greater multiplied dangers of their local 
navigation. It may be well questioned, however, if even here the new leg- 
islation be well adapted to the end in view. If, as is believed, (here be er- 
rors in the western practice, these will doubtless be abandoned, so soon at 
they are practically seen and f^lt to be errors. But the character of the 
American people is greatly mistaken, if it is for a moment supposed that a 
combination of prescribed formulas with inquisitorial and penal enactments, 
will remedy evils which are beyond the reach of professional knowledge 
and pride, and an enlightened self-interest. 

Tne true character or hazard of the western steam navigation is too eflei* 
but little understood, or but imperfectly appreciated. It has been eloquently 
and justly described by the Hon. Mr. Rumsey, of Kentucky, on the floor of 
Congress, who vindicates the memory of the founders of steam navigation 
in America, and the results of their labors, as follows : 

" Sir, you have no arithmetic of powers vast enough, by which to estimate 
the benefits of the steamboat in a pecuniary point of view alone. , Their 
labors, too, have tended, in no small degree, to the presrvation of human 
life. I am aware that the truth of the last assertion may not be univer- 
sally admitted ; but it will scarcely be questioned, at least by a western or 
south-western man, who recollects the old mode of conducting our com- 
merce. Small as the commerce was before the introduction of the steam- 
boat, it drew off a larger p6rtion of the population than is now necessary to 
transact it, akhough so immensely extended. Even then, more died in the 
long, and exposed, and laborious voyages in keels and barges, or the exhaust- 
ing return by land, under a vertical sun, than now perish by steamboat ex- 
plosions. But they dropped offone by one; they sank obscurely into the 
grave by the way-side; or, after reaching their homes, fell victims te disease 
incurred by a sojourn and travel in southern climes. The consumption of 
life, though known to be great in the aggregate, happening so much in de- 
tail, made no pubic impresion. But now, every steamboat accident creates 
a sensation, and is pro-claimed in the universal press of the country. If 
the mighty commerce now in progress on the western waters, had to be 
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conducted in the old way* it would require the agency of so many individ-* 
uals, that it would not be long before the sides of the pubb roads from New-* 
Orleans to the upper States, and the banks of the great river which poar» 
into the gulf the congregated waters of nearly half a continent, would be al- 
most continued grave-yards.'' 

For the American Railroad Journal, and Mecbanica' Magazine. 
METEOROLOGICAL RECORD FOR THE MONTHS OF JAN. and FER, 184(L 
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Tke preseEt s umber concludes the fourth half-yearly v.o]u2nie« jof Xhii 
New Series of the American EaUroad Journal, and Jilcewisehrioga xm tQ 
the tarmiuatioQ of the eighth year of its existence. Haying Ahatained 
from any thing of the kind during ^e progress of the last volume — we 
will venture at its close to take A review X)f our lahora. aod jetum thojika 
to those to whom it is due. 

It will be found on examination^ that the quantity x^ oxiginal matter is 
.nearly one half of tke volume, and much of this too, is from the pens ol 
gentlemen we^l known in their profession, and ially able to contribute 
to the general stock of professional intelligence. We can safely say thai 
no effort has been made, to procure these contributions, other than by ajsim^ 
pie re(}nest, and in jnany ^ases wo have been largely indebted Xo Koluutai/ 
jcontributors. 

To the writer of the vigorous and weU reasoned articles, €igned ** FvJ^ 
ion,^^ we are greatly under obligation for a series of papers, which have 
heetk extensively copied ihroughout the ^ate, and which will be found to 
.contain a more lucid statement of the oresources, condition, and futuiie pros*' 
•pects of the Erie Canal, in regard to its enlargemant— ahan w^ fear .can b^ 
Jfbund in thexlocuments^f the jcanal board itself We hope for a .cootinua* 
(tion of these pap^rs.-^nd among other topics we .desire to have from ^Ful- 
ton,'' a cmLcism upon the famous Report on the future lev^nAie <of.the £ne 
40anal, laid before the Legislature during the last s^ssioQ. The gentleman^ 
ily tone of '' Fiilton's'Manguage has rendered these papers generally ac^ 
:ceptable while the sound reasoning and well drawn conclusions have not 
tfailed to carry /conviction to Jiie minds of those who have given thesiaa 
attentive perusal. 

We are also indebted to our esteemed friend WHliam R. Cascgr. 'for a 
uiumber of excellent communications. That on the Western Railroad, in 

^peculiarly interesting as it devclopes the resources and prosjpects o/.a .vsrturJI^ 

45 



354 Editorial 

which, although not within oar own territory, will here an impo] 
bearing upon several of our main lines of commnnication with the 
For this and his other papers, Mr. C. deserves onr best thanks, and 
hope for many more in our next volume. 

From Mr. Charles £llet« Jr., we have received several valuable Teporliv' 
and a description of the Schuylkill Wire Smpensio* Bridge, the eDgraviiig' 
of which as appended to No. 5, being a present from Mr. Ellet of no small 
value. When engineers not only &mish as with usefsl matter, b«t alaa 
provide the illu8tratk)os already engravecf, we feel ourselves under heaTy- 
obligations, as the expense of this kind of work is entir^ beyood oar 
means. We hope, however, that Mf. E. will not consider that he is freed 
from further obligation to asmst us. 

We can hardly find a number of the Journal, either in the present or 
former volumes, in which we do not find ourselves ander obKgations to 
our inde&tigable friend *< J. E. B.'* We are particularly inddited to him. 
for several admirable summary, and comparative views of the various in- 
portant lines of railroad in the United Stales and in England. The short 
and pithy notices of this gentleman, have done nuch to tl» difiuaion of 
popular intdligence in regard to Railroads, and his articles always are ac- 
cepted with a hearty welcome. We may remark that the aid we have re- 
ceived from this gentleman, is not to be measured by the number of arti* 
des which bear his signature, for his ever ready eye detects whatever may- 
prove serviceabk, and been the means of providing us with many useful 
items. 

Mr. Roebling, and Mr. Cushman, have Kkewise furnished us from time 
to time with articles of interest, and we are happy to be able to rank thest 
among our regular coatributers. The communicatioBs of Mr. Roeblin^^ 
have one unusual character, whiefa has always rendered them doubly wi^ 
come — they are written in the plainest possible band, and tho extraordina* 
ly neatness of hia diagrams and formula, have saved us much trouble, andl 
himself much mortification in correcting errors. Some fiitality however,, 
appearsto have attached to ti^ eommunications of Mr. Cashmaa, and to have 
rendered numerous errata necessary. We beg leave to apobgise to Mr. 
C., promising to use every effort in our power to prevent a recurrence of 
such mistakes. The proof of the article in question was read several times* 
and by different persons, and yet a few errors crept through unobserved. 

The valuable notice by Mr. John M. Fessenden, of his asw rail andl 
chair, accompanied by cuts, has been treated with apparent neglect, the 
cause of which was the illness of our engraver, and the impossibility of 
obtaining the cuts for an earlier number. We trust that Mr. F. will noli 
be discouraged by this circumstance, from contributing his ever welcoma- 
. notices. 

Mr. Shotwell, has likewise been so kind as to furnish us with a quantity^ 
of original matter. 

Mr. Williams and several other gentlemen, are also entitled to our thankst* 
for various notices ; a repetition of which is respectfully requested.. 
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Mr. Aycrlgg, who has furnished us with matter of interest, we hope 
wiU eontinue his valuable assistance. We understand that he has made 
the invesrigatioQ of the Steikm Engine a matter of much study, and we de- 
sire to hear from him upon this point. 

' In respect to an article entitled ** English and American Bailroads.^ we 
find that we were right in our conjecture, and thaft they were written by Mr. 
Klein, the companion of the ChevaUer de Qerstner. We are in hopes that 
an arrangement will be made with this gentleman, to become a regular 
contributor to our Jourml. 

We hare made it a pointt particularly to acknowledge our indebted- 
ness to our friends, as it has been an^ unusaal circumstance to receive so 
many original communitrations in so short a space of time ; and we hope 
that this promising commencement will not disappoint us and our readers. 
Our chief aim being to render our Journal as useful as possijble, we al- 
ways wish t<) see in its pages a large portion of original matter from mem- 
bers of the profession — conceiving that by this means, we are not only con- 
tributing to the difiiiston of really valuable matter, but also bring about a 
better acquaintance between Engineers themselves. 

In conducting a public Journal- of any kind, it appears impossible to avoid 
controversy, and in lact, we are not opposed to a fiiir and critical examina- 
tion of various topics ; the constant fear however, is, that these things may 
be carried to excess. We wish it to be distinctly understood, that we do 
not admit articles because we agree with the writers in any respect^ and 
we therefore disclaim any idea of the adoption on our part, of the opinions of 
any or all of oar contributors, unless so expressed. It is to be desired, that 
when gentlemen feel themselves called upon to dispute the opinions of 
others, it may be doneihth^ manner least calculated to wound the feelings, 
and best adapted to bring about a fair understanding. We have had in the 
present volume, but three casesoi controversy, two of which originated ia 
matter previously published) and therefore may be considered as a discus- 
sion growing out of the subject. * The third case, however^ was original*- 
ly commenced as a critieisro, in our pages. We hope that this matter set- 
tled, that gentlemen who have taken part in it, may be induced to furnish 
OS with something of another character^ 

We are well convinced that the value of the Journal will be greatly in- 
creased by the mutual exchange of opinion through its pages, and we re- 
peat it, that the best results to the profession will grow out of the increas- 
ing eontribution of Engineers, each one chosing that topic for the conside- 
ration of which, he has had the best opportunity. 

We consider that one feature in the past volume is a good one — having 
curtailed our subscription list, by cutting off nearly all our non-paying sub- 
scribers, we have endeavored to avoid all dunning notices. We are fully 
persuaded that this curtailment has enabled us to do more justice to our 
real friends, and spared them the mortification of reading what was intended 
for others. 
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Several flrratrgemeDts have been made, which Will, tvc hope add td Clf€f 
talae of the next volume of the Journal ; and we shall spare do pains t^ 
make il worthy of the kindi>ett which has hitherto been extended toward 

Pet ibt AmetkttH R&i(ro4d Journal* and H edhanica' Mhf^tine. 

KARLE'S method of FRESERVIKa TIM^EK. 

Messrs. Editors. — The above method of curing timber, in spife of the 
incredttlity, and prejodiee< and opposing interests of rival processes, be^as^ 
we understand, to be very highly accredited. The processes of Kyan and 
of Bill, (the latter improved by Mr. Benwkk) have long been known, and 
tbeif sufficiency ibr their purpose well established ; and by the addition^ 
now, of this other process of Dr. Earle, we may congratulate the public on 
having an enhirged choice of the mode, in which every one may, according' 
lo hit preference/ avail himself of an important benefits Bat it is of the lat' 
lor ak>ne/ we at present^ intend to speaks 

The lavorable attestations of the learned committee of the Franklin In' 
itituter and of many of the roost scientific men of the U. S.^ as published 
some time since by Dr. Earle* have not been without their efiect on publle 
Opinion ; and we learn, with increased satisfaction, that the value of his 
process, has recently been recognized by the honorable Secretary of War, 
and gentlemen presiding in the several bureaux of hb Department That, 
as a first step towards the adoption of it into public service^ the preparation 
of a large quantity of timber is now in progress, under the superintendence 
of the patentee, at the Watervleit arsenal in this State, and that there is 
Jost reason to believe that similar patronage will presently be extended to 
it by our Naval Department also. Wc find too, in some of the PhiladeV 
phia newspapersi that the State Penitentiary, near to that city, requiring 
extensive renewal of the wooden parts of the cells and central building, is 
to be repaired, under a decision of the Inspectors, with timber cured by this 
method. These are very cr^itable proofs of the estimation in which this 
process is now held by many whose intelligence fits, and whose interest and 
duty prompt, them to examine and judge capably of it Nor is it to be re* 
garded as a less honorable testimony of its merit, that it is attracting fo- 
reign attention ; and especially, that it is likely to be soon employed in the 
naval architecture Of Russia^ 

But the signal advantages of this process are, that it employs materials 
of the greatest abundance and cheapness, and of a perfectly inofifensive cha* 
racter. By an improvement too. very recently adopted by Dr. Earle, in 
his mode of conducting the process, the cost of the apparatus is greatly re- 
duced, and its construction so improved in simplicity, and the freeness of 
its parts, as to be easily transportable to, and employed in, any.situation in 
which it can be required. It is capable of being accommodated to opera^ 
tioni of any magnitude; from the smallest to the greatest; and the terms on 
which the right of using this process are granted by the patentee are, as 
our inquiries inform us, of the most liberal kind 
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With such a mode of giving durability to the blocks, how desirable does 
it become that our city should enjoy the comforts and advantages of wood- 
en pavements ; — especially that our Halls of Justice and our Temples of 
worship, should be freed from the disturbing noise of passing vehicles, at 
those hours when peace and quietness are roost desirable. We confess it 
has been one of our chief objects in attempting this favorable, but, we 
believe, just view of Dr. Earle's process, to bring it precisely before 
our eitj^ authorities, and induce them to move in a matter atf once so prac- 
ticable, so desirable, and withal so reasonable. 

By giving currency to the above through one of the pages of your va- 
luable Journal, you may, perhaps, do acceptable service to many; and 
will oblige one of your subscribers, and 

A Friend to Improvevent. 

Nev> York, June 5ih, 1840. 



To the Editorfi of the American RailroadJoamal, and Mechanics' Magazine. 

Gentlemen. — I find by the editorial remarks in your last number, that 
my explanation of the comments upon Professor Ren wick's account of Ame- 
rican Steam vessels, and the accompanying table, have not proved satis- 
factory, as my last communication is preceeded and followed by remarks 
of your own, the authorship of which I do not question. In which some of 
your former objections are repeated and amplified. The table in my first 
letter appears now to be the principal part objected to, and this because the 
power of the engines is not properly estimated. The dimensions of the 
cylinders are given, however, and every engineer and editor is, or ought 
to be, able to elucidate the power of the engines, if they are properly pro- 
portioned in other parts, and they are permitted to assume any pressure, 
of steam they choose, as they certainly would be in this case. The 
table was compiled with a view to show the actual consumption of 
fuel by the different engines named while working at the usual rates ; but 
I shall be pleased to see it amended by yourselves or "an Engineer*' and 
the power of all the engines calculated by the same rule, whatever that 
may be. 

But for better understanding the subject let us examine it a little more in 
detail. The Rochester had one cylinder of 43 inches diameter, and 10 feet 
stroke ; the Liverpool two cylinders of 75 inches diamater each, and stroke 
of 7 feet each. The Rochester was worked 26 strokes per minute, with 
steam at a pressure of from 20 to 40 lbs, per square inch, and the cylinder 
filled about | of its length at each half stroke. ToMo this requires about 
655 cubic feet of steam per minute. 

The Liverpool was worked 16 strokes per minute, with steam at a pres- 
sure of 3^ to 4 lbs per square inch, and each cylinder filled | of its length at 
each half stroke, which required about 10300 cubic feet of steam per minute. 
To produce this large bulk of steam at that low pressure, requires more than 
twice the amount of caloric that is required to produce 655 feet at even 
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40 lbs per inch ; and yet the amount of foe) consumed, per hour, on board 
the Rochester, was greater than on board the Liverpool, in the proportioii 
of 5 to 4. Bat I did not question the correctness of the plans, or proportions* 
or workmanship of the American engines, nor say any thing which can 
be construed into a doubt that they may be worked economically. I sim- 
ply set down the results o( ihe practice which itfoUowed — nor hare I ewer 
expressed a doubt '*that of two boats precisely equal in all respects, the one 
obtaining the highest possible speed, will bum more fuel in traTelling a 
given distance than one travelling at a certain rate beneath that of the firat" 
Or the case may be more clearly stated thus: — ^the higher the pressure of 
steam, the greater the expenditure of fuel in procuring a given amouirt of 
power. This is an incontrovertible fad, proved by experience; and I am 
happy to find distinctly admitted by yourselves — ^but by what means thia 
fact is to be reconciled with the opinion afterwards expressed, that **the 
greatest economy" is " to be derived from the use of steam of high presaare, 

the limit of course to be dependant upon the strength of the boiler/* I do 
not exactly see. 

Whether I understand the phrase "the mere pressure of steam," correct- 
ly I shall leave your readers to decide. But a '* mere verbal criticiam" 
will not prove either the correctness or incorrectness of the opinions ex- 
pressed by Doctor Renwlck, nor the most minute granunatical accoracy in 
the language used in discussing them, render a practice in conformity with 
his theory economical, or divest it of danger. 

I am your obedient servant, 

John D. Wabd. 

Novelty Works, ith June, 1840. 

For the Ameriean Railroad Journal and Meohaiiica' Magazine. 

SWISS CURE FOB BLISTERED FEKT. 

Having frequently experienced the inconvenience of blisters, and tried 
several remedies that nearly alleviated the pain ; I was much pleased with 
the immediate and permanent relief experienced from the prescription of 
Biy guide when travelling among the Swiss mountains in the fall of 1837. 

The preparation being very simple, and the materials procurable, at any 
fiirm houset 1 value the information very highly, and therefore think that 
I can hardly offer a more acceptable little present to my professional 

brethren. 

Take the albumen or whites of two eggs, mix them with an equal 
quantity of whiskey or brandy. Pour the half into each shoe. VTet thk 
inside thoroughly, and then put the feet into the liquid, so that the thick 
woolen stockings may be saturated, ovtr the entire surface of the feet, 
heave the stockings on till the cure is complete. 

The liquor used in my own case was kirchenwasse^f, but any strong al- 
coholic liquor, will doubtless answer the same purpose. 

The immediate effect of the application is to reduce the pain by the sti- 
mulus of the alcohol joined with the cold produced by the evaporation from 
Ihe surfoce of the leather, but the principal cause of the cure is mechan- 
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kal; for I found, on removing the stockings, that tbey were closely gkied 
to the feet, and thus, in place of rubbing off the blisters after they had been 
raised, the stockings alone received the friction of the shoe, and furnished 
a perfect protection to the natural skin. 

Those who have never tried a similar expedient, will be astonished, as 
I was, at the efficacy of the cure; for after my feet were covered with blis- 
ters, I found no need to reduce our usual rate of 8 to 10 Freneh leagues 
per day, but accomplished within three days, between 60 and 70 miles, 
on the route from the ** Lake of the Four Cantons," to the Hospice, at 
the summit of the St Gothard road, thence to the ** Spiral," thence among 
stones, icocks, and snow, over one of the highest passes among the 
Alps, to the source of the Rhone, and traversed the glacier of the Rhone ; 
during this route ascended and descended between three and four miles in 
perpendicular height, frequently running down the steep side of the 
mountain in order to relieve the constsnt strain on the muscles o{ the 
thighs, and thus throwing a greater labor on the feet, and still, at the end 
of the time found the blisters entirely healed. 

I found no need of making a second application of the mixture, during 
this excursion, of more than three weeks constant travelling of the severest 
description, since my feet had become seasoned, while, if I had stopped, 
Isboiddnot only have lost the time, which could ill have been spared when 
winter was fast approaching ; but the difficulty would probably have been 
renewed when I recommenced, as I should have lost the benefit of the pre. 
vioos exercise. 

When blisters are anticipated I should apply the mixture and glue the 
stockings to the feet before the difficuly occurs. 

The cure would, at times, evidently be of great utility, m the army. 

In along row, on a sudden emergency, I presume that the hands migbt 
be protected in the same manner. 

The same principle is applied to the harness of a horse; since the 
most eftectual sweat collar, is a piece of cloth made te fit closely to the neck, 
tied together where it meets on the crest, and then festened to the saddle and 
girth, so as to fit as tightly as the skin. This receiving all the friction of 
the drawing collar, leaves the skin meerly to bear the pressure. 

B. Atcrigo. 



We publish with pleasure the following interesting communication, from 
T. P. Holcomb, Esq.» and trust that our neighbors in Coonecticut, will ex* 
amine the suggestions of Mr. H. We shouU suppose the dense popula- 
tion along the line of the Faonington canal with the agricultural and man- 
ufactured productions of that region sufficient, to pay legal interest on a 
railway communication, that should cost $175,000. 

In the commencement of our Journal, we took ground, of the superior- 
ity of railways over canals. On the i5th Noy. last, No. 10, vol. 1X1. New 
Series, we admitted a commonication " Railways destined to supercede C»- 
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■ab^ from a gentleman who bos contributed largely to di^l the 
and prejudices which have been entertained, even by the profession, 
railways. It appears that this communication, with those of subseqaena 
date, to wit, in No. 7, vol. IV. ** Railroads and Canals," has produced os 
tlie valuable communication from Mr. Holcomb. 

It is from the frank discussion of this subject, that light, and a flavor* 
able impression can be made on the mind. Had the views of the 
tleman alluded to, met the candid consideration of our Canal Board, 
should have saved millions on millions, now squandering on the enlarge- 
ment of the Erie Canal. Railroads would have been built, on the lines of the 
Chicago, the Black River and Genessee Valley canals, at ^ to j^ the cost of 
the works, that can only be used f of the year in the high latitudes of 
this State. 

For the American RaUroad Joarnal and Hechanicfl' Maganne. 

Enoinebr's Camp, Central Railroad > 
OF Georgia, April 30th, 1840. $ 

TO THE STOCKHOLDERS OF THE FARMINGTON, AND HAMP8HIRB, AlfO 
HAMPDEN CANALS. 

Gentlehbn-^-I saw in the Railroad Journal, the other day, an ob- 
aervation to this effect, that the Hartford and New Haven railroad hav- 
ing been finished, the Farmington canal might be considered, as having 
made its last dying struggle : and although my predilections have ever beea 
much in favor of that work, I am forced to the same conclusion. 

I look back upon the Farmington canal, as to a first love, for it wa» 
there that my first practical lessons in engineering were taken ^ it was 
there that I commenced laying in the stores of experience* which have 
since been of much service to me. There is nothing surprising then, 
though engaged in a section of the country, distant irom that, if I still 
aend a thought after that enterprise. 

The New Haven and Northampton canal is in*length, I think, abom 
eighty miles; besides feeders, navigable and otherwise; making the to- 
tal length, nearly or quite, one hundred miles. 

This was no ordinary undertaking ; for every one must be aware, that 
to push a canal through any part of New England, for that distance, 
many serious obstacles would have to be encountered and overcome: 
yet, by the energy of its projector, the late Honorable James Hillhouae, 
and others, it was urged forward to completion. But the buoyant hopes 
and sanguine expectations, that had thus for attended the work, were 
doomed to disappointment; notwithstanding the great Clinton had said, that 
it would be to New Haven, what the Erie canal is to Albany ; and to 
New England generally, what that canal is to the State of New York, 
^it being at one time contemplated to extend the Farmington canal to the 
Canada line. 

It was found, though too late, that in the Connecticut river, it had a 
formidable rival: for although the cost of transportation by the river was 
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somewhat greater — the certainty of arrival was al^o gtealer; and certain- 
ty is oae of the features of commerce, for which people will pay liberally. 

The uncertainty by th6 canal, has been owing to two causes — the ex- 
tramely sandy nature of the country through which a part of the canal pass- 
es^ and the consequent liability to breaks — and on some of the levels a scar- 
city of water \ evils which even the great s^iU of the resident Engineer, 
with the scanty means at his control, has qo( been able to remove. How 
nobly the citizens of New Haven have come forward, when accidents have 
occurred, I need not mention. Such enterprise as theirs, if directed in the 
right channel, must be crowned with success; and the object of this com- 
munication, is to incline it in that direction ; for if I mistake not, in address- 
lug the stockholders of the New Haven and Northampton canal, I address 
many of those citizens. My object is to point out how the canal can be 
ti^rned from a heavy tax to a certain means of profit. And how is that to 
be done, do yoii ask? I reply, that it is to be done, by draining it of its 
\V3eless waters^ and laying down a railroad upon its bottom ; and this I 
^halt endeavor to prove to the satisfaction of all. It is true, writing at 
this distance, and without any conveniences for reference, at hand, I labor 
under many difficulties, but I think notwithstanding, that I shall be able to 
make my position good. 

Of the capabilities, and general utility of railroads over canal^, I trust 
little need be said. Instances are too frequent of their complete triumph, 
when the latter have been as complete failures, to require much comment. 
I will instance the Camden and Amboy railroad, not as an isolated case, 
for there are many of them, for wherever railroads are found, laboring 
under no restrictions, and unconnected with state management^ they are 
found to bear off the palm. 

And what does the Camden and Amboy railroad exhibit ? It exhibits 
an instance of a railroad, which cost two and a quarter millions of dollars, 
having paid for itself in seven years, notwithstanding one of the finest canals 
in the United States, runs parallel to it, in dimensions the same as the en- 
larged dimensions of the Erie canal, admitting the passage of steamboats 
and schooners : which canal has languished for want of patronage — hav- 
ing paid to the stockholders the fraction of one per cent, pet annum. I al- 
lude to the Deleware and Raritan canal. Yes, here is an instance of a 
canal on a route where the business is immense, that is but just abk to keep 
itself in repair; while a railroad upon the same route, has paid at the rate 
of eleven per cent, per annum, upon the investment. 

I notice in the papers that the railroad is carrying flour from Philadel- 
phia to New York, at twenty-five cents per barrel, notwithstanding the &- 
cilities offered by the canal, and also by the Delaware river, and thence 

coast- wise. 

The Schuylkill canal might be instanced, the stock as I see, having fall- 
en, on the mere anticipation of the completion of the Philadelphia and 

Reading railroad, from three hundred and sixty dollars ($360 00) per 
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share of $100 00, to one hnadred and sixty dollars ($160 00). 
Blackstone canal from Worcester to Proyidence, it is well known, is m, 
complete failure; but, for the success of the railroad leading fromth^ 
same point, (the Worcester and Boston) in somewhat different direcdoo^ 
it is true, — I would refer you to the report of the directors. This is the 
conclusion that I arrive at ; that the lailure of a cjmal connecting two poinfes; 
is no evidence that a railroad would not succeed. Nor need it be thought 
surprising that one flourishes where the other languishes. In these days 
of ** going ahead^^^ speed and certainty take precedence ot e^^itj thin^ 
else. 

The next inquiry proper to be made, is in relation to the inducements held 
out for a railroad from New Haven to Northampton. I have no means of 
learning the amount of business likely to offer from those towns throngh 
which the railroad would pass, or from the valley of the Connecticut liTer 
above Northampton. The amount is certainly large, most of which at pre- 
sent finds an outlet by the Connecticut, and the New Haven and Hartford 
railroad : and in so doing, much of it of course, crosses the canal. Is it for s 
moment to be supposed, that if instead oithe tardiness and uncertainty of a est- 
nal, the speed and certainty of a railroad were to be substituted, this wooM 
continue. The average distance between the canal and the river is about 10 
miles ; this is a narrow strip of country, but it abounds in agricultural and 
manufacturing wealth. As far up as Hartford, the Hartford and New 
Haven railroad would divide the business of this strip, but from that point 
the proposed railroad would sweep the very banks of the river, and be 
without a rival on the right or on the left If the Hartford and New Ha- 
ven railroad can successfully compete with the steamboat route to Hart- 
ford, and who doubts it ? What may we expect of a railroad above that 
point where the navigation is obstructed by rapids, and where only the 
very smallest class of steamboats can be used % The proposed improTe- 
ment would cross at Westfield the Massachusetts Western railroad, thus 
opening a route, and who will not say a desirable one, having as it would 
but a few hours olf steamboat travel, (that is to say, from New York to New 
Haven) from New York to Springfield, Worcester, and Boston, and also to 
Albany. The many pleasant towns and villages which would attract the no- 
tice of the traveller for pleasure, — fromamdog which I will mention Farm- 
ington, Westfield, and Northampton, are well known \ or, wending his way 
on towards Albany, he might feast his eyes on the wild grapes of the Pon- 
toosuc. I cannot perceive that there would be any clashing of interests 
whatever, between such a railroad and the Western railroad, crossing as 
they would, at right angles. On the contrary, they would furnish busi- 
ness for each other. 

It now remains to show the practicability at a small expense, of making 
a railroad on the site of the canal. First then, drain it effectually, by run- 
ning ditches along the sides just at the foot of the inner slopes. Let the 
outer slopes of these ditches be continuations of the inner slopes of the ca* 
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bal — let the ditches be, say four (4) feet wide at top, and one (I) deep. 
The slopes ol the canai are I foot perpendicular, to 1^ horizontal; 
preserving the same slopes for the ditches, their bottom width would be one 
foot. The bottom width of the canal is twenty (20) feet, — ^the ditches oc- 
cupying four (4) feet on each side, still leaves sufficient width for the rail- 
road between them. The earth obtained from the ditches, would be suffi- 
cient to raise this space six inches, which would leave a dry solid road- 
way, one foot six inches, above the bottom of the ditches, ready to receive 
the superstructure. In a few instances the canal is *' below bottom ;^' that 
is, in crossing ravines, a single bank was sometimes thrown of!^ forming 
the towingpath — ^the water being allowed to spread itself the whole length of 
the ravine. In such cases a culvert would be necessarv, to drain ofiTthe 
water, and the towing-path would require to be leveled down to form the 
roadway. When a number of locks occur together it would probably be 
necessary to change the location for a short distance : there may be some 
five or six instances where this would require to be done ; in all other cases 
the elevation could be overcome without leaving the line of the canal, and 
at a very trifling expense ; where they occur singly, which is frequently 
the case, the elevation would be overcome by a plane =1056 feet long, on 
an inclination of. fifty feet (50) to the mile. Wherever they are 1056 feet 
apfl^rt, the elevation would be overcome with the same ease. By adopting 
such grades as those on the summit division of the Western Railroad — 
79.9 feet per mile, the line of the canal need be departed from, in not more 
than one or two instances. At Granby for instance, there are six locks ; 
the elevation overcome is, I think, thirty-six (36) feet, and the distance from 
the lower to the upper one, is half a mile, which brought to a plane, gives 
an inclination of 72 feet per mile. The planes at the locks where they oc- 
cur singly, to bring them to a grade of 50 feet to the mile, would each re- 
quire about (2000) two thousand cubic yards of earth to be moved, in cut- 
ting and filling which, at 10 cents per yard, gives ($200 00) two hun- 
dred dollars. But I will suppose the obstacle presented by each lock to 
cost in its removal ($1000 00) one thousand dollars. The whole number 
of locks is about sixty (60). We have then the sum of $60,000 sixty thou- 
sand dollars for this item. I will state in this place that there is one level 
on the canal twenty-eight miles long. The ditches give for the 80 miles, 
78,160 cubic yds. of earth, at 6 cents per yd. gives ($4689 -f-g^) four thou- 
sand six hundred and eighty nine dollars and sfxty cents. Levelling 
down the towing path at certrin places, I will estimate at ($500 00) five 
hundred, dollars per mile. The superstructure for a single track, may be 
safely estimated at ($5000 00) five thousand dollars per mile. 

RECAPITULATION. 

Planes at 60 locks $60,000 00 

78,160 cub. yds. of earth in ditches, a 6c. . . 4,689 60 
Leveling down towing-path at certain places, 

« $500 00 per mile, 40,000 00 
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Sapcrstructure, « $5,000 400,000 00 

Total, #504,689 60 



Average per mile, . . . $6,308. 62 

Thus you have a railroad, for the last meotiooed sam per mile, equally 
at good, as one, which, were it graded for the express purpose, would cost 
($15,000) fifteen thousand dollars per mile It is true there are maDy 
short carves in the canal, hut it need only be borne in mind, that these 
curves will occur on level grade, and the difficulty Tanishes. I think 
there are few of less radius than 400 feet curves, which are frequently to 
be found on railroads combined with steep grades. On a railroad in PeiiD- 
flylvania, there are curves of 240 feet radius. Some of you may appreheod 
danger to such an enterprise, from the competition of other roads, either 
built or contemplated; but allow me to present you with this view of the 
case. The Hartford and New Haven railroad was estimated to cost aboat 
$800,000 00. It has probably cost fully that sum. Suppose it extended to 
Sjiringfield, or even to Northampton, at the rate of ($15,000 00) fiHeeo 
thousand dollars for a single track a low estimate, and we have the sam oi 
($1,460,000 00) one million four hundred and sixty thousand dollars as die 
cost of a railroad from New Haven to Northampton, by the way of Hart- 
ford, or an average sum per mile of ($18,250 00) eighteen thousand two 
hundred and fifty dollars, besides having the disadvantage ofnotbeioga 
continuous line. It is true the Hartford and New Haven railroad is grad- 
ed for a double track. 

I now ask, can you have any thing to fear from a railroad which would 
cost nearly three times as much as yours ? [ may safely say nothing. 
Once having reached "Northampton^ the valley of the Connecticut is before 
you to invite your enterprize. 

The estimate of cost which I have made is necessarily quite a rough one, 
but I am satisfied it cannot vary much from the truth. Locomotive power 
&c.y have been excluded as being in this communication unnecessary. 

I will here add, that the aqueducts, which might be used as yistducis^ 
and culverts, on the canal, are of the most permanent and substantial kind. 

If this communication shall be so fortunate as to awaken inquiry on the 
subject, I shall feel that it has not been made in vain; for lam satisfied that, 
the project needs but be fairly investigated, to be carried into operation. 

The stock in the canal is worth so nearly nothing in the market, that I 
have not set down any thing, under that head, to the cost of the railroad. 
Its full value in the present state of the canal, might, I suspect, he added 
without affecting the resuk. 

Yours, respectfully, 

F. P. HoLcoMB, Civil Engineer- 



We cheerfully insert the following communication from Mr. iievi Wil- 
iiams, and beg leave to state that he has altogether misunderstood the char- 
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ecter of our remark appended to his article. It should he borne in mind 
by our subscribers and friends, that their communications have to travel 
some distance, to reach us, that in the next place we are obliged to have 
the matter for any one number on hand, at least two weeks before the date 
of publication, and in this way it frequently happens that a communication 
is not seen until it is too late to be answered in the next number, and sev- 
eral numbers intervene before replies can be made. 

In this case, by some accident, for the numbers have always been regu- 
larly issued on the day of publication, Mr. W. had not received his num- 
bers of Feb. 15th, nor March 15th, in the former of which we pointed out 
the error alluded to, and in the latter the writer explains himself. Our 
note was appended to the article of Mr. Williams with the intention of re- 
minding our readers, that the mistake had been corrected, and of course, 
without any knowledge on the part of Mr. Williams, as he would not have 
undertaken to point out errors before noticed. We did not particularize, 
as we had supposed that the order of the papers would speak for them- 
selves, but the misapprehension arose from the non-receipt of the numbers 
in question. Our intention was to point out the fact of the existence of the 
previous correction with the very view of intimating Mr. W.'s ignorance 
of its existence ; we were misunderstood, and exceedingly regret having 
pained that gentleman for one instant. We feel Satisfied that this explana- 
tion is sufficient to remove from the mind of every man, any error occa- 
sioned by our remark. 

For the American Railroad Journal, and llechanioa* Magazine. 

Messrs. Editors. — I have just received your Journal dated April 1, 
1840, in which is published my communication in regard to " Railway 
Constants," etc., which was forwarded to you about the 8th or 9th of 
March last. 

By an editorial remark, at the conclusion of my communication, I per- 
ceive that the errors which I had therein pointed out, as contained in cer- 
tain criticisms upon the works of Dr. Lardner and Mr. Wood, published 
in a former number, were corrected in the Journal of the 15th March. As 
the Journal of that date, and also of the 15th of April have not been receiv- 
ed, of course, I cannot at present speak concerning anything upon this 
subject which was contained in the former, or may possibly be contained in 
the latter ; for even the causes which produced the failure in the receipt of 
those two numbers, and the delay attending the one just received, are at 
present obscured. As the editorial remark, by accident, I presume, omits 
any reference to dates, you will readily perceive that the subject is left open 
^ for readers to infer that I had undertaken to correct errors that already 
stood corrected before the publio. Presuming that you had no intention to 
give any coloring of that kind to the subject, I trust that you will have the 
goodness to insert this note in the next number of the Journal, and forward 
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me the two misting oiiinbere to Palmjm, Wayne Co., as soon after the 
ceipt of this, as yoa conveniently can. 

Tours, respectfolly, 
AprU 97 tk. 184a L. Wuliahs. 



COXXSIICBXSIfT or THS IMPBOVBXBHT OF THB WBLLAMD 
' AMD COMTBST rOB THB WBSTBBM TBADB BT BBITMH TONNAGS. 

We are reminded by the following, which we take from the Kingston 
Chronicle of the 27th of May, of the importance of an enlarged conunn- 
nication from Lake Ontario to the Hudson. If we recollect, suck are the 
adrantages, of natural waters by the Oswego rirer and Lake Oneida to 
Wood Creek« 58 miles, that there would only be about 100 miles of canal 
to make, from that point of the river to the Hudson. The ertimated ex- 
pense for a canal to Utica, by this route 9 feet deep, 90 feet wide, wkh 
locks 30 feet wide by 130 feet long, was about $1,300 000, — it was calrnlat- 
ed, and with more certainty than the enlargement of the Erie canal, that 
a sepasate canal of the same dimensions, could have been constructed along' 
the north side of the Mohawk for six millions of dollars* 

Time will test which was the best project for the State of New York, to 
retain the Western trade. The contest hereafter, will be to take it from 
lake Ontario and the outlet of that lake — the St Lawrence. 

The earing of about 150 miles of toll on the Erie canal, and the well 
known &ct, that the extension of a voynge three or four days adds bnt little 
to the freight which has been overlooked in a desire to prevent ** ike West- 
ern trade being let down into lake Owtario^^ — and that it would take the 
St. Lawrence. 

COXXBNCBXINT OF OUR PUBLIC IXPBOTBXBNTS. — WBLLAMD CAHAZ^ 

It is with sincere pleasure we find the fellowine announcement in the 
Biontreal Gazette of the 21st inst. The speedy enlargement of the Wei- 
land Canal, is a matter of vast importance, and when the corresponding im- 
provements from Prescot to Montreal are effected, the St Lawrence will 
not only compete with the Hudson river, but with the Mississippi, for the 
commerce of the Great West 

The immediate commencement of the Welland canal, is at present of 
importance in another point of view, namely, as affording prompt emnloy- 
ment for the more destitute portion of the numerous emigrants now daily 
arriving at Cloebec. ' 

** We are happy to learn that His Excellency the Governor General has 
assented to the immediate commencement of the permanent work on the 
Welland canal. The dimensions of the locks are not decided on, but no- 
thing less than twenty-four feet width, by one hundred and ten feet in length, 
has been proposed. A liberal sum has been authorized to procure mate- 
rials, and tne work will be prosecuted with vigor. 

The importance of this undertaking is now generally acknowledged, 
and, we unoerstand the increase of business this year &r exceeds the past, 
up to the same period. As this is the point where the contest between the 
two great rivals, the St Lawrence and the Hudson rivers, will commence, 
(or the commerce of Lake Erie, no time should be lost in finishing this 
work. It wUlf in a measure, counteract the effects which the enlarge* 
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ment of the Erie canal would othertoue produce, and may retard the com- 
nencemeDt of the canal around the Falls of Niagara, which the Legislature 
of the State of New York, durine the last session, ^authorized the Gen- 
eral Ck>veniment to construct, by ceding the lands necessary for that 
purpose." 

Pboorbss of Internal Improtbment. — It gives nspleasure to state, 
that the Lehigh compaiiy*t railroad, of 20 miles in length, which connects 
the Lehigh canal at White Haven with the North Braneh of the Susq^ue- 
hapna at Wilkesbare, is on the eve of being ready for use, , Fifteen miles 
of the road ejctending from White Haven to Solomon's Qap will be open- 
ed for trade earljr in July next The remaining distance of five miles will 
be ready for business in September. 

A letter from that quarter states as follows : 

"From present prosfiects nearly all the merchandize, &c., for the Wyom- 
ing Valley and the Upper North Branch of the Susquehanna will come 
up the Lehigh navigation, and pass over the railroad this fall" 

Another letter says— ."A great many of the North Branch lumbermen 
are anxiously inquiring about the completion of the Lehigh and Susque- 
hanna railroad. They express a strong desire to have it finished, so as to 
enable them to bring all their choice lumber this way." 

We learn that the lumber from the great and newly opened timber region 
of the Upper Lehi|fh has begun to descend the navigation in boats, ^., in 
considerable quantities, and that a large and regular business in that line 
will continue to be done. — North American, 

THE NEW SAFETY BREAK. 

There is no community on the face of the globe, that has a greater in- 
terest in the subject of railroad communication, than our own. The rapid 
interchanges of commerce, pleasure and friendship, among a people so in- 
timately related as are the citizens of the States and Territories of the 
Union, but especially the great'breadth and extent of our dominions, make 
this subject one of vital consequence and urge us to the careful scrutiny 
in selecting the means by which this peculiar method of inter-communi- 
cation may be most wisely extended and secured. From the variety of 
regions, into which our country is divided and the depressions and eleva- 
tions of surfiice necessarily existing through so great an extent of territo- 
ry, railroad travel is attended with difficulties which it might not be requir- 
ed to encounter in a country difierently constituted. The contrivance, 
therefore, by which ascents or descents are safely made with cars or loco- 
motives, becomes one of leading importance. The one in present use, ^t 
roust be admitted by all, is incompetent to perform many of the duties re- 
quired of it, and the wdy is clearly open for the introduction of any effi- 
cient substitute. 

Such an one, without prejudice or bias, is found, we think, in ** King's 
Safety Break,^ recently patented ; and unless some substantial objection 
(for none such has as yet been advanced) can be discovered, we look for 
its speedy employment on the chief railways of the country. If its char- 
acter be that which is claimed for it, it must be evident that such roads aa 
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are furniihed with tbis Bresk would eDJoy a gi«at sdvintB^ over otbetm, 
emidoyiiisf the ordioary Break, and in the apshot, ancceed in iivening 
Itavei from such loutcs as are unpiovided with the new contriTBoce. 

We ^tvc below, the circular and drawing of the patentee, which ex- 
plain the leading features of his invoitioB. 

PUBLIC HSCVUTT. 




Obsebvations. — It will readily appear, onexaininaiion, that this Bafety 
arrangment ig susceptible of any amount of Btreni^h in its construe lion, and 
that it is calculated for liie ordinary raised rail. Deacriptioo for the above 
cut. No. I — Thr reroiving or horizontal wheel A will cause the Tertical 
screw B to ascend or descend ; which, acting on the levers by the connec- 
tion of a quadrant, will cause the rollers on the end of the levers marked C 
to approach or recede riom the inner sides of the rails, as may be desired. 
The cut marked No. 2, letters C C C C, represent the ang'ei of the lerera 
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uni their coonectioo. Numbers 3 and 4 are each numbered 1 and 2, the 
number 1 showing the cog arrangement for ascents in the wheel and rail 
— number 2 showing an additonal tread on the wheel and the line of rail 
on, which it would engage. This arrangement is simple, although rery 
peculiar, and is fully explained in my specification. A few words in anti- 
cipation of an objection that might possible present itselC It is this : that 
the rails would be liable to be moved when the power is applied. Such ap- 
prehension is groundless Tfrom the fact the adhesive power is all that la 
brought in action) as much as the opinion that existed in the infancy of rail- 
roads, that the adhesion of the wheels on the rails would be so trifling that 
cogs would be necessary for a level road. Number 5 is a section of the or- 
dinary rail. This improvement is believed to be vaiirable on three accounts : 
First, by its negative use, an engine 6t car eould not be run off the rails : 
Second, its immense power as a safety brake to prevent accidents, collisions, 
^bc. : Third, descents of any grade can positive^ be travelled at any given 
speed desired, with absolute control ana security, independent of statioDarfr 
engines, ropes, &c. Also; it is believed that this appliance, in cenncctioa 
with the cog arrangement for ascents, would abrogate the stationary engine 
as unnecessary. It may be observed that a calculation is made for raising 
the levers when necessary ; and should it be desirable^ it can be so plan- 
ed as to raise and lower them when required, by the same operation that 
causes their original action. This extraordinary power is graduating and 
accommodating, and in its operation will suit itself to any and every possi- 
ble contingency ; also, it is so easy and ready in its action, that a boy eofirhl 
manage and control it. A working model can be seen by all interested* 
Patent— Dated May 8th, 1 840. 

Respectfully submitted, 

Matthew W. Kino, Nevf York^ 

We recommend Engineers and railroad proprietors, (and tlie public too, 
who have an interest quite as deep, in this matter) to examine the nodel^ 
at the Mechanics' Institute in this city. 

The Monthly Chronicle for May, which is fust published, contains a 
very interesting article on the railroads of Belgium. We extract from it 
the following : 

RAILROADS OF BELOItnU. 

In this prodigious movement of nearly seven millions of persons trans- 
ported in a period of four years, if there were no other advantage than the 
more easy and complete amalgamation of all parts of the country, and 
the exchange of ideas which results from the contact of men with one ano- 
ther, this alone would be an excellent result, political and moral • but the 
economy of time, the developement of industry, the facilities for bussiness 
which such a circulation must promote, cannot be estimated io figures. 
Belgium already reaps the fruits of it. 

The Belgian Government had reduced its tariffirtoan excessive extreme. 

It has since been found indispensable to raise them, and the resok la» 
been fovorable. 

In Sept. 1838, the same number of sections were in operation as in 
1839 ; the mean price received, and the total produce, at these two epochs, 
were as follows : 

, -, , Mean price paid by each passenger.^ Total prodnee. 

In September, 1838, - 1 fr. 43 c. 4 i 2,542 fir. 28 c, 

1839, - - 2 6 461,339 • 31 

This change had become urgent, for without it (he productiveness of rail* 
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roftdtf would have been left in doabt Tbe following taUe will Aamtheet' 
fcct of it __-_ 

1635. 8 monthi, 268i97ft. 50 c. leSJ^TrSc 100.224 fr. 77c. 

1886, 835,132 85 431,135 67 408,997 18 

1837, 1,416,982 94 1.189,988 62 226.994 9% 

1838, 3,097,833 40 2,733,167 93 864,666 47 

1839, 9 months, 3,140,999 99 1,899,006 52 14^1,993 47 

8,759,946 fr. 68c. 6,422,071 fir. 47 c 2.337,87Sfr. Si c 
The new tariff was established by royal decree, on the third of Febnmrjf^ 
1839, and we see that the net produce of the first nine months of this yastf* 
is alone greater than the total net produce of the three years and eight momMhm 
that prei^ed it On acconot of tbe increase of reTenoe which rsMks Iroia 
the raising of the tariff and from the transporting of merehandixe, the Bel- 
gian railroads become a means of profitable speculation, espeeiaUyn apac^ 
ulatioD made by the State, onder the particokr circumstancea. The fir- 
mer tariff was rainous. 

r It should be obserred that the working of tbe line frouk Brassels to Aol* 
werp, the only one in operation in 1839, gave a greater net profit tha nef 
die year 1838, when ten sections were put in operation. 

This result shows that all the routes for the Belgian railroads are not 
equally well adapted ; that there are several of them that do not clear the 
expenses of operating them ; and that they ought not to have been under- 
taken, if it were not necessary to satisfy local exigencies. 

The transportation of merchandize was commenced in 1838. Befcre 
this time only baggage was transported, and it was not until 1839 that it 
reached an amount of much importance. The following table will show 
the progress of this branch of transportation : 

Produce of the bagKige. Produce of merchandiz*. 

1837, 16,994 fr. 36 c. 

1838, 103,421 39 58,594 fr. 28 c. 

1839, in 10 months, 112,768 46 351,754 90 
The increase of the receipts on merchandize is more remarkable still, if 

we follow it, month by month, in the course of that year. 



January, 7,713 fr. 

February, 7,159 50 c. 
March, 6,277 50 

April, 13,097 

May, 24,291 50 



June, 37.998 fr. 

July, 48,564 

August, 64,272 70 c 

September, 67,584 

October, 74,790 70 



And tbe minister declares that the supply of 400 wagons for merchan- 
dize is far from being sufficient for all their wants. 

The report of the minister states a remarkable fiict, and one at variance 
with the anticipations of most persons. It was supposed that this new 
mode of transport, introduced to tbe extent now practiced in Belgium, 
would destroy the old, and that the use of horses and ordinary carriages 
would be superseded. Such is not the feet On the contrary, while rail- 
roads have been, in succession, extending themselves over the whole of 
the soil of Belgium, the produce of the tolla on the ordinary roads, instead 
of diminishing, has progressively increased. In proof of this the following 
statement of the prcniuce of the toils is given. 



1831, 


2.390,882 fr. 


1836, 


2.447.985 fr. 


1832, 


2,195,343 


1837, 


2.584.791 


1833, 


2,360,464 


1838, 


2,759.548 


1834, 


2,415,769 


1839, 10 months. 


2,749,301 


1835, 


2,385,430 
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Mr. Nothomb makes a comparison of the advantages to the public, in ^ 
thne and money, between the old mode of travelling by diligences, and the 
rate of travelling under the new tariff, which went into operation in 1839. 

The average result is a saving of half the time, and of 33 per cent 
in the price. 

The saving in price is thus subdivided: in diligences 15 percent; 
chars-a-bancs 30 per cent ; wagons 60 per cent It is the lower class who 
profit most by the establishment of railroads. Teey not only find the means 
of transport, which were almost denied them before, but they find the means 
of labor increased. It is ofiicially stated in this report, that the building 
of the railroads of Belgium has produced the result of increasiag the pro- 
duce of all the indirect taxes, and nas enabled the state to alleviate the effect 
of the late manufacturing crisis, by affording it the means of giving orders 
upon the principal manufiictories of the country, for future wants. 

THE UNITED STATES STEAMER. 

This vessel is admitted by all who have inspected her to be beautifullv 
modelled. Her frame throughout ia of the choicest British " heart of oak." 
Her timbers, from her kelson to her bilges, are laid close together, and in- 
terially caulked, so that her bottom to that extent, would be water tight, 
even if her planks were removed. Her garboard stroke (of 8 inch plank) 
is bolted together through and throughout her kelson. Her flooring tim- 
bers are all cogged, or doweiled together, and further secured by strong 
rods of iron driven through them, fore and afl. Her bottom planks are of 
American elm ; and such is the joint thickness of these and the timbers, 
that they form a solid mass of 18 inches in thickness.. Her sides are pro- 
portionately strong, and so bound together, that it would seem impossible 
that she could be at all shaken by any casualty at sea. Her bends are of 
African oak ; her upper planks of English oak and fine red pine, which 
last is, between wind and water, equal in durability to any other timber. 
Her aider are strengthened by bands or strips of iron, of 5 inches in 
breadth and | inch thick, counter-sunk diagonally into the timbers, and 
bolted through them, those forward inclining towards the stem, and those 
aft towards the bow. Over these are diagonal wooden riders of English 
oak, each 9 inches b^ 6 inches in thickness, also bolted through, so that 
both form counteractmg stays, or binders, giving the vessel extraordimary 
strength. Her clamps are all screw bolted through the sides ; the fore and . 
aft beams of the boiler hatch are of iron, and interiorly she is fairly studded 
with the ends of the screw bolts from her sides. The hold presents a mag- 
nificent specimen of the magnitude and perfection to which naval architec- 
ture has attained. The frame work of the engines is an exceedingly massy 
piece of carpentry — composed of immense beams of African oak. The 
thickness of these, from tne flooring, is no less than three feet. 

The United States will be rigged with fore-topmast and top-gallant-mast 
Under the taffrail are the arms of England on one side, and those of Amer* 
ica on the other. The following are her dimensions : 

Length from stem to stern, • - - 235 feet 

•• of keel, 215 feet 

Breadth across the centre, ... 60 feet 

Depth of hold, 38 fidet 6 inches 

Height between decks, .... 7 feet 6 inches 

Len^ of each saloon, fore and aft, - - 70 feet 
Breadth •« ** •* - - 42 feet 

Borden, besides her coals, .... 800 tons 
Total admeasurement, .... 1 400 tons 

- 420 horse power. 
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We have been thus particular in order to give a slight idea of these tmly 
" gems of the eeia." In short, when we say that nothing that art cap iavent 
or labor ai^d perseverance accomplish, it will be understood that little is want- 
ing in order to complete the perfection of these " offerings of our own times j" 
upon the .conjrtruction of which, as a nation, we may justly pride oursel yes- 
London Surveyor^ Engineer^ and Architect. 

C0inparative Statement of Arrival f, Tqnnage and Passengers at the F^art 
cff^l^bec, to the ^rd Mc^y inclusive, for the years 1839 oasd 40. 

Vessels, Tonnage, Passengers^ 

1840, 25Q 90,686 22^3 

1839, 132 40,135 435 

More this year 118 50,551 1788 

Office of the Chief Agent for Emgratun^ > 
Quebec. 23d May, 1840. S 

Return of the number of Emigrant^ arrived at ^ePort of Quebec during 
the week ending the 23d bstan^ : 

■ England, 421 

Ijre&nd, 2275 

ScotUnd, 143 

tiow.er Ports 

2839 
Previously reported, 898 

3737 
To corresponding period last year, 620 

Increase in favour of 1840, . . . 3117 

A. C. Buchanan, Chief Agent 

Past Iron Railroad. — We have thus far delayed making any com- 
tnents on the cast iron railroad, laid on the Greenwood addition to the 
jdount Carbon railroad, more than the mere mention of its completion. 

1^ his was for the purpose of obtaining the estiipates of its cost and othef 
data which we pres^med would be of interest to our friends; these have 
been politely fumisned us by Andrew Russel, Esq. agent for the Green- 
wood groperty, and by their aid we lay the foUwing facts befor>e the public : 
' I'he length of Ihe road from the Mount Carbon road to the Steam^Mill, 
which has been relaid with cast iron rails is 1200 feet, a double track ; mak- 
ing 4800 lineial feet or 1600 yards of rail. In this distance there are 9 fall 
turnouts or crossing places, which require 486 lineal feet or 162 yards of 
iail, exclusive of the plate. The rail is called the hous^ joice pattery^ 
nx^^iB cast in ]engths of six feet ; the pattern w^ grst made for 70 lbs. of 
iroi^ tq the yard of rail, but was'alter^ by increasing the size and ^rength 
of the flanges to about 80 lbs.' to the yard, 'phe quantity of rails used in 
constriicting the whole road, was about 62 tons, they are laid on sills which 
are 3 feet apart from centre to centre, these bejng again supported on the 
graded roaa by square blocks of stQue'under the end of each sill, where the 
rail re«f8 on it. 'l^he sills cost 42 cents e^ch, and the cost of laying the 
ipad, including grading, of which but little ivas required, it being laid on 
llie old track,' was 80 cents per panel of 3 feet. Cost of putting in eacl^ 
mmont for labor and workmanship $45. 
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The road has now been in use some weeks, and heavy trains of loaded 
coal cars have passed over it, and it does not appear to give way in the 
least, nor has a single rail broken. It is believed by all to be strong enough 
for any road where horse power alone is used. What effect the frost in 
the fail may have on it, is yet to be tested. 

Taking the foregoing data, as the basis of a calculation, a mile of a rail- 
zoad laid with these cast iron rails, will cost as follows : 
1760 yds., 80 lbs. to a yard, is a fraction over 
62 T^ tons, which for double track is 125 fy 
tons, costing say, $44 per ton, $5,400 80 

760 panels of 3 feet at 80 cts. ... 1,508 00 

1760 sills at 42 cts 739 20 

3600 lbs., about, of bolts and spikes at 10 cents, 360 00 

$7,008 00 
Contingencies, 92 00 

Cost per mile, ...... $8,00000 

These rj^ils were cast by Mr. William Lyman, at h\i furnace on the Is- 
land i if was originally contemplated to make them at the blast furnace, but 
93 that blew out shortly after the contract was made, Mr. L< erected a small 
cupola, for the purpose, and made them of Anthracite Iron of his own 
smelting. 

THE MBW TORE AND ALBANY RAILROAD. 

The arrival at Boston of a steamer from Liverpool, the first of a line to 
sail half monthly, has at last aroused the attention of our citizens to the 
quiet, but vigorous efforts of oar enterprising neighbors; who desire to win 
back a part of the foreign and coasting trade which the Packet system cen- 
tered in New York after the completion of (he Erie canal. 

Our success with canals only stimulated Eastern enterprise. They cast 
about for a plan to share with us the Western trade. Tney examined the 
line for a canal to connect Boston with lakes Champlain and Ontario, and 
were obliged to abandon it The complete success of the Liverpool and 
Manchester railway in transporting large burthens of merchandize, produce, 
live stock, &c., turned their attention to this new species of improvement. 
The capital of New England has been directed with profit to railways di- 
verging from Boston. The statesmen and merchants of Massachusetts fix- 
ed their eyes on the Western trade entering at the outlet of the Erie and 
Champlain canals. They resolved to participate in it, by the construction 
of a railway from their Albany wharf to our State line at West Stockbridge, 
and immediately put measures in a train for the accomplishment of the ob- 
ject. Our Legislature, in the spirit of liberality, granted a charter to con- 
struct a railway from Albany to West Stockbridge, with authority to the 
city of Albany to issue their bonds to the extent of $650,000, on the pledge 
fiuth of the city, to be used towards the completion of said road. 

The citizens of Boston and Massachusetts, with a liberality that certain- 
ly deserves thanks of the city of Albany, have cashed these bonds, and 
have commenced the construction of this important work in this State, un- 
der the direction of their own Engineer and Agent, and will no doubt have 
it finished the ensuing year. 

The Editors of the Journal of Commerce, in a very interesting article on 
this subject, in their paper of the 4th inst. truly say, " It may now be tak- 
^ for granted that before the winter of 1841-2, there will be a continuous 
railroad in operation from Boston to A.lh«nv* and fro»r tV.n4%e to Buffalo, 



374 New York and Albany Railroad. 

a distance or over 500 miles (517) in nearly a straight line." They add, 
** The North river is closed three to four months, and the Erie canal five 
months in the year. On the completion of the Albany and West Stock- 
bridge railroad to Boston, she wilt come in with us as a competitor for the 
Western trade, with or without our consent" They then ask the qnesdos, 
if our property holders will permit Boston **to have the trade ezelutivdf 
for one-third of the year ?" There can be but one reapooae to this, — No. 

The period has arrived when the construction of the New York and Al- 
bany railroad, within our own State and jurisdiction, canoot be looked upoti 
by our citizens with indifference, nor can it any lon^r be scoffed at as 
a ** visionary project^ It is a work of the first necessity to the commeroe 
of this city. The surveys and estimates, with the report of Mt. Edwin F. 
Johnson, Civil Engineer, maps and profiles of the road, have pat tbisqaai- 
tion beyond caviL 

The fall of real estate in the first ward, and rents generally in this <% 
may, in part be attributed to the neglect of our b^ interests. WhilM 
we have been yrorshipping the enlargement of the Erie canal, at an ex- 
pense of not less than thirty millions of dollars, our neighbors have been 
quietly engaged in constructing the "better improvement 'of the age,"— 
railways — to take from us our spring and all our winter business in the ar- 
tide of bread stuffs. ! 

The cost of the New York and Albany railroad is the next questiOD. y 
It can be demonstrated by proposals presented from responsible men, viih 
adequate security, that a smgle track with suitable turnouts, from Harlem 
river to Greenbush, opposite Albany, (140 71 miles,) can be constractrf 
and put in operation for 92,450,000. This sum includes 10 locomotive en- 
gines, 40 large double passenger cars, and 100 freight cars, but not the 
ground, or right of way, on which to construct the road. 

It has been proposed, for the sum of $2,450,000, to make the road, equal 
if not superior, to the titica and Schenectady, or Utica and Syracuse lail- 
road, both of which are consider^ good roads. 

If it shall be determined to intersect **the Boston and Albany railroad^ 
in Columbia county on the line of the Hudson and Berkshire road, at s 
point to be agreed on between Ghent and Groats, there will be a saving iB 
the cost, of twenty-five miles of railroad, at the above rate. Provision, It » 
understood, has been made in the Albany and Stockbridge charter, to s^ 
cure the use of the Boston road, on equitable terms to the New York aoa 
Albany railway. It is not pretended that the sum of say $2,000,000 to 
reach Groat's (115 miles, by recent survey,) can construct as good a 8«P®'' 
structure as the Western railway will have. With an increase of say MU 
a million of dollars to add to the weight of the iron and fixtures to receive 
the T rail, of say sixty ton? to the mile, the road may compare with vie 
best roads in the United States. The question naturally arises, whence u 
the diminished cost of the New York and Albany railroad, compared wjw 
the Boston and Worcester, and the same line continued to Springfield, and 
to our State line at West Stockbridge ? The answer is obvious. On » 
glance at the map it will be perceived, the Western railroad crosses a so^* 
cession of elevated ridges of land, at right angles, and this too over 8^^^ 
summits. The one near Pittsfield is 1440 feet above tidewater. We 
New York and Albany railroad, by a most singular formation of the •artb, , 
(arising from four streams, running in contrary directions North and | 
South for 100 miles on the line,) gives the road a succession of TaU^^ 
pass its summit, in the town of North East, Dutchess County, at the low 
depression which exists over the Alleghany mountains, 769 feetabo^^ 
water ; with the exception of the pass Uirough the Highlands. TU> ^ 
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idso proves that the New Tortc and Albany raHroad cannot be competed 
with by any route from Boston to Charleston, to drain the trade North of 
tho Ohio river, and from the St. Lawrence volley. 

The New Tork and Erie railroad has a summit in Alleghany county 
of 1780 feet, and a succession of high-lands at right angles with the road. 
Pennsylvania has a summit of 2397 feet. Maryland, 2754 feet, or a tunnel 
of 4 miles. Virginia, 2551 feet. South Carolina, 2168 feet Obstruc- 
tions from snow, over such elevated ridges, in a given latitude, may be cal- 
culated on, nearly in proportion to the ratio of Novations. The compari- 
son of grades and curves on these several lines, is more favorable for the 
lite from New York by Albany to Baffido. The distance is also less to 
Um Erie, to wit, 464 miles. ' 

Number t^o, will endeavor to answer the question, "Can the New 
York and Albany railroad, pay an interest on its cost, with the Hudson 
river distant 15 to 25 miles, with steamboats running at $1 to $2 exclusive 
of meals? J. £. B. 
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PENNSYLVANIA APPBOPEIATION BILL. 

The appropriation bill reported by Mr. Heginsof Northumberland, con- 
tains the allowing appropriations : 

To complete the railway to avoid the inclined plane at Colum- 
bia, •58,000 
To purchase locomotives and ropes on the Columbia & Portage 

railroad, 30,000 

Th renew the North track of the Columbia road from the 22d 

milestone to White Hall, 100,000 

To pay debts due for r^paics on the Sinnemaboning extension West 

Branch, 34,124 

To pay debts due on the Gettysburg railroad, 150,000 

To pay debts due on the Alleghany feeder, 1,100 

Topay balance due for donblmg locks on the Eastern division of 

the canal, 7,402 

For repairs on the different lines of canals and railroads, 600,000 

For new" work on finished lines, pay of canaf commissioners, 

&c. 30,000 

To pay debts due for motive power and repairs contracted prior to 

first FebuaryL 1839, 50,000 

To pay damages, 30.000 

To the Erie extension, 600,000 

To the North Branch do. 600,000 

Wisconisco canal, 60,000 

$2,350,626 
In addition to the foregoing, the bill proposes an appropriation sufficient to 
pay the interest filling due on the public debt on the ist of July next. 

Railroad Reports. — The report presented to the proprietors of the Lon- 
don and Birmingham railway, at the late half-yearly meeting, contains 
several statements of a highly satisfactory nature, to which we may here 
briefly advert, as all other companies must look with interest to the results 
afforded by this magnificent and ably conducted undertaking. The direc- 
tors remark that the receipts for passengers have been advancing steadily 
since the early part of the year; and it appears that the number conveyed 
by the railway, for the six months, has been 268,527-^the daily average 
for the whole length of the line having been 857. The revenue for the 
half-year amount^ to 270,814/. ; the charges upon this sum, including in- 
terest loans, and a reservation of 14,000/. for depreciation of stock, was 
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165,684^, leaving an available balance of clear profit (including a 
plus of 7,083/, from the previous half-year), amounting to 112,2131. It 
was recommended by the directors that a dividend of 3/. lOs. share (7 x>er 
cent per annum), and amounting to 109,375/., should be declared; and the 
report was, of course, carried unanimously, having evidently produced 
feelings of satis&ction in every proprietor present. 

OPENING OF THE TIDE-WATER CANAL FROM COLUMBIA TO HArRS- 
DE-ORACB, TUESDAY, MAY 27. 

The stockholders and invited guests left the city, in a special railroad 
line (three cars) at 5 oVlock, with a band of music. Break&sted at WUr 
mington, and reached the shore of the Cheaapeake (sixty miles) at a qoar- 
ter past 9 o'clock. They were then conveyed across the river in a maxn- 
moth steamboat to Havre-de-Orace — the boat moving off so gently, that 
one on board whose eyes were not directed to the shore, water, or >l^t 
could not have known that she was in motion, for the rotation of the wbeela 
was not heard. In three quarters of an hour the Baltimore company arriT- 
ed, also in a special train (eight cars) accompanied by a band. That from 
Columbia, including the President, Chief Engineer, and others, came in a 
canal boat The line of March was then taken upln the following order : 

Music — Engineers and Assistants — Superintendent of Canal and Col- 
lector of Tolls. Committee of Arrangements. State Executive Officers 
of Pennsylvania, Delaware, and Maryland. Chief Justice of the UDited 
States, Judges of District, County and City Courts. Mayor and Cooncil 
of Baltimore Commissioner^ of ^Havrende -Grace. Invited guests and 
stockholders, six abreast. 

The procession moved to the Canal basin, and embarked on board the 
boats, (eight) with flying streamers and music, and decorated with a pro- 
fusion of busines of the very beautiful native laurer(Kalm]a augustifolia) 
then, fortunately, in full bloom, on the wooded, even hills, along which the 
boats passed to Deer Creek, a distance of five miles. 

As the boats proceeded, the company were saluted with a national aalnte 
from artillery placed on the heights, and from a piece in a flat boat from 
Columbia. Ample refreshments were provided on board of the boata.— 
Here it may be noticed, that the scenery on the Cecil county side of the 
river is highly picturesque ; the land is high, and apparently under good 
cultivation, with some large stone mansions embosomed in forest trees, the 
former owners of which were .noted for their hospitality. Among others, 
is that of the late Philip Thomas, whose honest, unafiected, but sometimes 
rather rough manners, are remembered by friends who justly esteemed 
him. 

The company then returned to the Canal Basin, (again saluted by artil- 
lery) and proceeded to the steamboat Carroll, moored at the outlet lock, 
when an address was delivered by Mr. Bose, of Baltimore, one of the di- 
rectors in which he took a view of the internal improvements of Pennsyl- 
vania, which, for accuracy, could not have been exceeded by the best in- 
formed Pennsylvanian on those subjects, and for elegance of composition, 
would be sufficient to stamp him as a first rate writer, had not that charac- 
ter been long since acquired by his able productions in the "American." 
As the address wilt doubtless be published, it would be premature to at- 
tempt even a sketch of it. The company then desc^ended to the cabin, with 
keen appetites, from the fresh and delightful early morning air they had 
inhaled, aided by the exercise they had taken, and the excitement of the 
scenery, pleasant social intercourse, and the occasion generally, to a well 



Optning of ike Tide-ioaUt CmoL 377 

spread and handaomely arranged table, provided by Mr. Seymour of Hatre 
de-Grace. Those who could not be accomiQodeted below solaced them* 
selves with good things on deck, or waited until there was room in the 
cabin. After dinner, the company met on deck when they were addressed 
by Mr. Biddle, of Philadelphia, on the subject of American improvements 
^enerally^ — railroads and canals-^heir amazing extent, and incalculable 
importance in promoting the prosperity of the Union. The address, it is 
understood, will be written out for the ** American,'' of Baltimore. Toasts 
were then drank. At 6 P. M, the company from Philadelphia walked to 
the wharf at Havre de-Grace, and were again conveyed across the river* 
in the noble steamboat, which, without a perceptible movement, or noise to 
those engaged in conversation, glided gently off into the stream. At Wil- 
mington, they were once more refreshed by supper, and reached Philadel- 
phia at eleven o'clock, without the slightest accident 

On the whole, a more delightful day was never spent by mortals; and 
those who partook of the hospitality of the Directors of the Corporation, 
cannot ever forget it. Onb Prisbmt. 

\ -■— i— 

SPEECH OF MR. NICHOLAS BIDDLE, ON OPENING THE TIDE-WATBB 
CANAL, AT HAVRE DE GRACE. 

The Stockholders of Philadelphia — whose public spirit so largely aid- 
ed in the completion of the work we meet to celebrate. 

After this toast was announced, Nicholas Biddle, Esq. rose amidst the 
calls and cheers of the company, and responded to it in the following 
terms : 

Mr. Biddle said, that ss one of the Stockholders of Philadelphia, he re- 
turned thanks for the cordiality with which the sentiment had been re- 
ceived. In the early stages of the work some fears had been entertained 
lest the trade of Pennsylvania might be thus diverted from the exclusive- 
ly Peunsylvanian channels. But this an.xiety was only momentary. We 
believed that it was due to the great interests of the interior, that they 
should be allowed to seek their natural course to the sea; that this trade, 
after it reached the Chesapeake, would still be an object of generous com- 
petition between our two commercial cities ; and more especially, we felt 
that truth too often neglected in the jealousy of rivals, that there is quite 
room enough in the world lor us all. We, therefore, the stockholders of 
Pennsylvania, unite as cordially as you do, gentlemen of Marytand, in ee- 
lebratinqf the success of our joint labors. 

But for myself I rejoice the more at it, because its completion, and the 
respectable assemblage who have come to witness it, prove the unabated 
interest felt in the prosecution of those great^works which are now in dan- 
ger from the caprices of public opinion. Some years ago, with the char- 
acteristic enthusiasm of our countrymen, and some touch perhaps, of their 
imprudence, we began an extended system of internal communication. 
But before the works are finished the general troubles of both Europe apd 
America rendered it more difficult to raise the funds for their completion, 
and some disappointment arose in the sanguine hopes of immediate profits 
from them : — so that now the ardor with which we began is succeeded by 
a relaxation of effort, by a tone of subdued expectation, nay often by a ti- 
mid and childish despondency. Men begin to complain how much these 
works have cost — as if we expected to have them for nothing. They la- 
ment that wo have paid more than the estimates, as if any man ever built a 
dwelling or barn that did not cost more than was as at first imagined. 
They regret that there was much waste in erecting them, as if, in a career 

48 
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totally new, young nations, like 3roang men, mast not pay for Aefr 
experience— too happy to hare yonitk, wuh all its elasticity, on their aide, 
to repair, a thonsand &ld, all their errors^ 

These are the maudlin lamentations of men nnfit to lead a great nation. 
Instead of disparaging, or regretting, or desponding orer them, we shookl 
be proud of them, as the noblest achievements of the eoantry. Cut ofll hj 
the happ^ tranquility of the world, from the pursuit of military glery, the 
great distinction among nations now is their advance in civilization — ia 
moral instruction, in social improvement — more especially in enterpriaet 
for developing their resources ; and in these we may claim for the eaetgj 
of this in&nt nation, a saperiority both in the character and the multitode 
of its works, over not merely the ancient nations btit over the foremost ef 
our cotemporaries. 

With respect to ancient times, one may be allowed to wonder or to smik 
at those stupendous monuments which oar chikihood was drilled to admire. 
— Take for instance the pyramids of EgypL Within a apace of one haa- 
dred miles, there are in Egypt, about two hundred masses of rocks, broogll 
fVom a distance and piled into what are called pyramids. A single one o( 
these is estimated to contain sixty millions of tons of stone — and to bnSi 
one of them required the labor of one hundred thousand men for tweafj 
years. Look Uien at the immense waste of human labor upon these huge 
absurdities in stone. For no roan can tell who built them — no man cso 
tell what they were built for — and the only important discovery whicii bat 
rewarded the labors of our day, is a parcel of relics which proved to be, 
not as was fondly hoped, the remains of at least a sovereign — ^but the mere 
thigh bone of a cow ! Alongside of these pyramids is a low sandy de- 
sert about sixty miles lonc^, where a canal from the Red Sea to the Medi- 
terranean would cu^ off the circumnavigation of the whole continent of j 
Africa. This canal, not requiring one fornh of the labor of that which 
we this day visited, was at last made by the efforts of a succession of Egyp- 
tian Kings--4>ut afterwards closed, and now no longer exists. Why there 
is a little strip of land about five miles across from Corinth, where a et- 
nal would save the circuit of the Morea. Haifa dozen emperors, and the 
greatest of them all, Julius Cssar among the number, tried in vain to 
make this canal, which was abandoned, bemuse, it is said, they did not on- 
derstand how to make locks, such as we see before u& Contrast witbtheie 
the gigantic utilities of this country. 

I remember, for it seems but yesterday, when a few of ns sent an engi- 
neer to Europe, to inquire about these strange novelties which rumour bad 
announced under the name of Railroads. While they have made Uuk 
progress in Europe — out of England — there are in this country, accordiag 
to the report of the Austrian Commissioner, sent to examine them, more 
than four thousand miles of railroads: and in return for the mission of our 
engineer, there have been Commissioners sent by the Grovernments of 
France and Russia, and Austria, to examine and to take models of thete 
improvements. The American locomotives are used both in England 
and on the Continent It is probably true that there are more cana^ 
and railroads in the United States than in the whole of Europe put to^ 
ther. And shall we not feel proud of these distinctions? The first to in- 
vent and to use the steamboat — the foremost in canals and railroads— tbe 
preat tests of civilization^^are not these worth money — are they not worth 
infinitely more than money? Does not every man of us feel belter he- 
cause he belongs to an active and distinguished community? And shall 
we be dissuaded from these high pursuits — by small calculations and small- 
er calculators — as if a great nation could be ciphered out of its rcnowo! 
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But these honors stand by the side of great responsibilities — and we are 
. now called upon to prove that we are worthy of them. You all remember 
ti&at three years ago, when the great commercial embarrassments fell upon 
«i8, our merchants were largely indebted to Europe, and there arose abroad 
wtense alarms about these debts. But true to tjiemselves and to their coun- 
try, the American merchants made the most extraordinary efforts to pay 
dieir debts, and all Europe rang with applauses of the energy and up- 
rightness of the commercial character of this nation. And now, when the * 
' States themselves have beeome in turn the debtors, the same alarms are re- 
newed, sharpened by the violence of political antipathiesL It is a favor- 
ite theme with those who wish to degrade all free insititutiona that these 
Democratic Governments of ours may do well enough in the sunshine, but 
are wholly uniit for storms \ — that our Democratic assemblies are prompt 
to borrow but impotent to pay ; — and that in the loose and feeble structure 
of our political system Che representatives are afraid to ask, and the people 
unwilling to give the supplies necessary to sustain their credit 
^ Now it is duty to stand up for the governments of our own choice — to 

prove that a democracy is just as honest as the most servile despotism — 
' that as all the people have voted to borrow, and all shared in its benefits, 

' all are for that reason, the more ready to pay. That truth we must de- 

I tnonstrate at all hazards and at every sacrifice. And fortunately, it can be 

done without any sacrifice at all 

For, after all, what is this debt of ours ? Take the most indebted of all 
the States— our own Pennsylvania. She owes a debt of thirty-five millions 
( of dollars — payable througti a long series of years — during which her im- 

i provements are growing in productiveness, and all that is now wanted is 

ii Ihe mere interest on it Thirty-five millions! Why the present debt of 

i! France is one thousand millions of dollars, all of which is absolutely gone 

I without leaving a single particle of benefit Spent at Moscow — spent at 

f Waterloo-— spent in first conquering the allies and then in paying indemni- 

f ties to the same Allies, when they in turn became conquerors. Thirty-five 

1 millions! Why the debt of England is four thousand millions of dollars 

I — totally sunk like that of France — invested in profitless victories and irre- 

parable losses, — so many millions for losing America — ^so many millions 
I tor subsiding the Continental powers— eo many more for invading France 

[ but all gone forever. While for the whole of our debt we have actually in 

our possession the improvements purchased by it in full operation-^yield- 
I ing a present revenue to be infinitely augmented hereafter, and adding to 

I the value of the property, a hundred fold their cost. Look again. The en- 

tire debt of the whole twenty-six States of the Union is not more than one fifth 
of the debt of France — nor one twentieth of the debt of England — spent 
without a vestage remaining. To anticipate any infidelity to such engage- 
ments is a reproach not less on their understanding than on their integrity. 
Not to sustain their credit is to throw away all future resources of that 
kind for the completion of these works themselves — since how can a State 
expect to be trusted hereafter if it is faithless to those that trusted it before. 
But a far nobler motive is the dishonor which it would bring not merely 
on the States, but on the great cause of political freedom. Whatever 
shades of distinction we may find among ourselves, to foreign nations we 
are essentially one single people. The stain which falls on the youngest 
member of the Confederacy spread^ over the whole. The States are firm- 
ly linked hand in hand with each other, and the electric shock which 
touches one instantly thrills through the whole. The first State then, 
which shall be &lse to its engagements, should be tabooed — stricken from 
the rolls. Her &llen star would be blotted from the nation's flag as no long« 
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er worthy to share its glories — her^rery soil would be deemed pestilcotia), 
and men would go round its borders to shun its iDfection. Bat that can 
never be. If for a barren tract of pine logs — or even a more barren difdo- 
matic punctilio, we should be summoned to war for some real or iroagiaed 
wrong — when once the blood of the country is up, no sacrifice of men or 
treasure would be withheld, and shall we be less zeaioas to redeem the 
pledffed honour of the nation? States may sometimes be overborne by 
numbers in a fidd of battle— sometimes desolated by pestiletice ; but a vo- 
luntary dishonor — a disgrace by Act of Assembly — this scattering with 
our own hands a blight over our golden harvest fields — is inconceivable 
Should that day come, let us first tear from our history the jMst glories of 
the country which, we will be unworthy to inherit — sod destroy these 
works themselves, which, instead of being the trophies of honorable indus- 
try, will become the lasting monuments of our shame. 

And now let our public men look te it. We private citizens, hn^e gftoi 
them the country's honor. Distrust these paltry demagogaes by whom pub- 
lic life is too often invested — men with no property to assess and no cha- 
racter to lose; men who make a scan^ living by the trade of popularity, 
and who fear to hazard the least portion of their precarious sul^tsteoce. 
These men are aluvays ready to inflame our passions against eacli other, 
but never dare to remind us of our duties, because they can succeed ooly 
by bringing us down to their own level. It is such men, and such mtn 
alone,, who would whisper into the country's ear these base counsels- 
plunder the strangers who have confided in us. But the true statesroan 
will scorn such appeals to our selfishness. It is his duty, instead of yield- 
ing to these momentary weaknesses, which will occasionally overshadow 
for a moment the brightest public spirit, to rally up the country to the high 
thoughts which befit its destiny — to ^x its gaze upon some elevated object 
and carry his countrymen up to it, regardless of the timid who falter and 
the frithless who desert That man we shall follow because we see that 
he is fit to lead. For myself I am, like all of us, a mere private citizen, 
without the slightest pecuniary interest at stake, and if I am to be (axed, ii 
will be exclusively for the benefit of others. But you or I — or any of nSt 
leas anxious to escape from the degradation of witnessing our native com- 
monwealths disgraced, the whole Union tarnished, and the cause of free 
institutions, of which we are guardians, forever overthrown! 

The time is coming when we, the people of the country, shall be caM 
upon to redistribute its honors. On that day we shall look out, not for the 
miserable demagogue who insulted us by not daring to ask us to pay onr 
honest debts — not for the little politician with his endless speeches, which 
he thinks immortal, when they are only eternal — but we shall seek out 
the man who, in the hour of public danger, first flung down the faded ii- 
very of party, and put on the true blue uniform of his country — ^and was 
then foremost in action. To that man, from whatever ranks he came, we 
shall give our voices for any station to which his honest ambition may as- 
pire. Such a moment is the present. Let then our public men come for- 
ward, and in a tone of honest manliness tell us the public wants, and ask 
us to relieve them. They will be answered from every quarter with in- 
stant and cordial co-operation — for where is the man in this whole w^ob, 
from the humblest to the highest, who has an American heart within hiiOt 
who would not cheerfully pay his part of the burden rather than bear his 
share of the dishonor ? If you all think so— pledge me in this senti- 
ment — 

The plighted faith of the American States — Woe to any man or asf 
party, who shall dare to dishonor it! 
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fifth semi-annual report of the engineer of the central 
railroad and banking company of georgia, to the presi- 
dent, directors, and stockholders. 

Engineer Department, Central Railroad, 

Savannah, May 10th, 1840. 

To W. W. Gordon, Esq. President: 

Sir — The period has arrived, when it is expected, that according to the 
practice of this department, an account of its operations, and of the condi- 
tion and progress of the work will be presented for the information of all 
persons interested in the enterprise. The transactions of the last half 
year do not afford any incidents calculated to give extraordinary interest 
to the present report; it will therefore be confined to a brief detail of the 
current operations, with such remarks as the circumstances seem to sug- 
gest. 

Since the date of the 4th report, the contracts for grading have been ex- 
tended to a point 142 miles from this city, and within six miles of the Oco- 
nee river ; all contracts for grading that have been made during the last 
year, have been, with a provision for the payment of 75 per cent, of the 
consideration in the stock of the Company at its par value, and 25 per 
eent. in cash. 

The last sections put under contract, embrace the heaviest work be- 
tween Savannah and the Oconee river, the first mile from this city ex- 
cepted. The contractors are responsible men, and are progressing satis- 
fcctorily with their work. 

The total distance graded is 136 miles. The superstructure is laid for 
a distance of 109 miles, and is in progress with a force of upwards of 100 
hands. The whole force now employed on th^ line amounts to a little 
over 300 hands. 

Near the 100 mile station we commenced the use of the edge rail of the 
T pattern, as described in the third report; and find all our expectations of 
its advantages fully realized The transition from the fiat bar to the T 
rail at the pent of junction, is instantly perceived by all persons in the 
train as it passes over, and the smooth and easy motion oi the cars, com- 
pared with the jarring uniformly attending the use of the fiat bar, afifords 
of itself, a sufiScient consideration to induce the adoption of the edge raiJ, 
to sav nothing of the great saving of the wear and tear of the machinery, 
and ue advantage of being able^ with the same power, to drag much hea- 
vier trains. 

We have received nearly one half of the 2Q00 tons of this iron, onlered 
by the board during the last year, and expect to receive cavgoes at short 
inteivals until the whole order is accomplished. The iron received is of 
the best quality, and manufactured with the greatest care and exactness 
as respects conformity with the model. 

We are much in(iebted to the attention of the bouse of Andrew Lbw ic 
Co. of this city and of Liverpool, through which most of our iron has 
been ordered, for the superiority of the article. 

The progress of layiifig our superstructure was impeded for a short pe- 
riod, and the use of the road for a short distance at its upper end suspended, 
by a freshet that occurred in the Ogechee river, in the month of March, 
which was almost unprecedented in its height, and the violence and rapidi- 
ty of its approach : as our road skirts along the fiats of the river for the 
distance of nearly eighty miles-^frequently running into projecting bends 
of the swamp, it could hardly be expected that it would entirely eseape in- 
jury from such a sudden rush of water ; more especially when we consi- 
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der the extreme drought that has prevailed daring almost the wfadetiroe 
of its construction, and the consequent want of compactoess of noony of tbe 
embankments. From these causss, a breach occurred near the 100 mile 
station, and about 1400 feet of an embankment averaging 5 feet in heigk, 
was partly swept oflf! This, of course, obliged us to suspend the uteof tbt 
portion of'^the road until the damage could be repaired, which was effected 
in about ten days by the prompt and energetic exertions of Mr. Oliver, oar 
contractor for superstructure. He immediately withdrew his large font 
from his regular work, and placed them at the repairs. 

On making a settlement with Mr. Oliver, it was found that the cort of 
these repairs was leas than one thousand dollars. 

The embankment at this point, will be made much stronger than ongk- 
ally constructed, and protected by a revetment of rock on the river nde. 
These, and someiother preventive measures, will ensure a securitv against 
the recurrence of a similar injury. The damages occasionea hy tkk 
freshet, to the remainder of the road below the 100 mile station, did not 
amount to one hundred dollars. 

The cost of nMiintaining the road, as regards repairs and renewals, iii 
subject of much interest to all persons interested in its success. For the 
last half year, the expenses of this department have been about My dol- 
lars per mile, which would amount to ten thousand dollars per annua 
for 100 miles. Although this expenditure has been found sufficient to keep 
our road in good repair, during (he last six months, we must of course k)ok 
for an increftse of the expenses on this head at a future day, as the super- 
structure grows older, but considering that some considerable part of die 
track has been laid upwards of three years, and that portions of the timber 
ofthelower end of the road were unavoidably the ** Loblolly Finer" tke 
cost of repairs is certainly unusually light iThat part of the repairs com- 
prising the preserving of the arrangements of the parts of the ruperstne- 
tare — which on most wooden roads forms a very important item in the ex- 
penditure, is, with us a mere trifle. Our plan is such as in a great degne 
to preclude any liability of the parts to get out of adjustment; we h^ew> 
wedges or keys, no nutches, knees or brackets on the ties, and after a 
string piece is once laid in its place, it is never anin disturbed until iti> 
almost entirely decayed, excepting in occasional places that have settled, 
to be raised by a lever and rammed — On ordinary wooden roads, thsstris^ 
pieces require renewal as soon as they exhibit symptoms of decs v. ^^ 
oar plan they may be snffered to remain with perfect safoty until they «xt 
almost entirely decayed, as the iron rail and ribbon are placed along tke 
centre, and the string pieces being firmly bedded in the earth, will support 
the weight of the engine, until they absolutely crush under it But iid^ 
fiaX bar were applied directly to the surftce of the string piece, that soH^ 
would require to be kept alwa3rs sound and solid — this is effected in oar 
plan, by replacing the nbbon, which is done at a trifling expense. 

A portion of tii^ truss bridge over the Little Ogechee river (aboat 40 
feet,) was destroyed by fire in December last, but was rebuilt without m- 
terrupting the passenger trains, and the freight trains only lost ivto davs- 
It is impossible to determme whether this was the result of accident or de- 
sign. 

For the last half year we have run our trains at a speed somewhat re- 
duced from the former rate^ — the time now occupied in accomplishing "^^ 
100 miles, is seven hours including about 14 hour stoppages, this ^ ^ 
runniug speed of 17 4-10 miles per hour. During the last year oar ra^ 
ivasabcMit 22 miles per hour : we find great benefit from this change r' ov^ 
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engines now run for weeks— even months with scarcely any repairs, while 
\ivith their former speed, scarcely a trip passed, but some repairs were re- 
quired by the engine or cars. I have no doubt this reduction of speed 
has reduced the item of cost of repairs at least one half. 

The works at the Spring Hill Depot in this city, comprising the requi- 
site buildings for the accommodation of the transportation and motive pow- 
er departments, with the necessary machint^ry for the latter, have been stea- 
dily profifressing in their construction, and we shall soon have our shops 
providea with all the conveniences for effecting any mechanical operations, 
required for the road. 

in the department of motive power we are well furnished, in compari- 
son with our equipment for the last season's business ; we have now seven 
engines, viz: 

The Tennessee undergoing repairs 

Georgia in good order 
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*' Macon do. > made by M. W. Baldwin, 

'* Savannah do. Philadelphia. 

•• Atlantic do. J 

•• John Bolton do. ) Rogers, Ketchum & Grosve- 

•• Oglethorpe do. \ nor,— Paterson, N. J. 

The two last named are entirely new, and have been used very little« 
the others are all in excellent condition, and are capable of performing a 
maximum amount of service, with the exception of the Tennessee, which 
will be equal to a new engine when the repairs are completed. 

We have five 8 wheel passenger cars— 48 8 wheel freight cars capable 
of carrying 30 square bales of cotton each^-9 four wheel burthen cars ordi- 
narily used for baggage cars, and 9 lumber cars frequently used for cotton 
and other fVeight 

With this ample provision of motive power we apprehend no danger of 
being overrun with freight as we were for a time last fall. 

In reference to the actual and prospective condition of the commerce and 
revenue of the road, it may be remarked, that although a great improve- 
ment has taken plac;e in both respects within the last half year, and al- 
though it has produced a great augmentation in the receipts for that period, 
the road is still too far short of its completion to afford any thing like the 
proportionate profits that ma^ reasonably be expected whenever it shall 
reach its destination! This increase, has of course been occasioned by the 
nseofthe railroad having been adopted throughout a more extended area 
of country, and as we shall havereacbad a point in September next more 
than forty miles beyond the terminus of last fall, we may, from the greater 
extent of the road in use, and the enlarged region of country that will be 
accommodated, together with a more ample supply of motive power — confi- 
dently say that the prospects of the next business season are most encourag- 
ing to the stockholders. 

Taking the successful progress of the South Carol ina« and the Georgia 
railroads as affording in some degree a criterion by which we may measure 
our future prospects; we certainly find no occasion to be doubtful of our 
own success. 

It may be seen by an. examination of the reports of the South Carolina 
roads that their receipts for the half year ending May 1st 1833 were $18,- 
982 92. This particular period of the operations of that road is selected 
for the analogy it appears to bear to the condition of ours for the last six 
months, as regards the state of advancement of the enterprise, distance com- 
pleted, and other circumstances. They were then running 72 miles. Had 
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a motnrepowerof 7 engiiiesaiid 46 can. We ibr the most p«rt oftbehil 
half year have been running 80 miles with a raodve power of only 5 en- 
gines and 12 to 15 cars, thoagh our distance has lately bean extended to 
100 miles, and our motire power to 7 engines and 48 cars. 

It will be seen by a reference to the table at the end of this report, dnt 
our receipts for the corresponding period, have been 969,183 96, oearlf 
two hundred and fifty per cent more than the Sooth Carolina road mdei 
similar circumstances. 

That road has however been going on increasing its eaminn aian ave- 
rage rate of upwards of 21 per cent per annum., and by their last report it 
appears that for the year 1839 the receipts were $422,841 — and the sum 
total from the commencement of operations to the end of the last yearii 
$1,758,435 58. I am informed that the business of the Greorgia Kos(L 
also has, during the last six months been fully equal to the exp ec tati o ns of 
its friends. 

A locating party under the direction of Mr. Holcomb is now employed 
in definitely nxin^ the line of the road from the Oconee to Macon, and 1 
am happy to be aole to give the most positive assurances that the cost of 
the road throughout will not exceed the estimate given ooe year since in 
my third report, and recent examinations lead me to hope that a considenh 
ble redaction will be made in that amount 

The state of forwardness of the grading of the Monroe road, the vigor 
and energy with which that work is prosecuted, and the very hrorMt 
route of the road from Forsyth to the Eastern terminus of the State load, 
give us ample assurance that a connection of these roads will soon be effect- 
ed. It certainly appears to me to be the policy of this Company to preo 
on with our work to a completion with all the means in their power, and I 
am happy to state that this is the determination of the Board o( Directors 
so fiir as I am informed on the subject, and I doubt not with the means 
within their reach, they will be able to accomplish the completion of the 
ente;'pri8e, even though they should never receive one dollar by way of 
aid from the State. 

Whenever this consnmation is eflected, the benefits of the S)rstem which 
are now unfolding themselves to various paits of the State, and have been 
particularly manifested to this city, will burst forth in their full effblgeD** 
upon the interests of all classes of the community, and the . commercia] 
prosperity of our State and our city, be placed on a basis beyond the reach 
of contingency. 

I am sir, very respectfully. 

Your oVdt serv't, L. O. Reynolds, 

Chief Engineer . 
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Statement of Freight and Passage per Central Railroad of Georgia, 
for six months, ending dOth of April, 1840. 



November, 

December, 

January, 

February, 

March, 

April, 



Up Freight. | Down do. | No. of Passengera. 



$6746 46 
3582 52 
2773 10 
3501 59 
2630 48 
1740 80 



88324 68 
7436 79 
5774 13 
5566 24 
1586 31 
1317 67 



1116 
1257 
1073 
1005 
964 
1010 



$3335 75 
3520 00 
2968 25 
3058 69 
2885 00 
2435 50 



TouK_ 
$18406 59 

14539 31 

11515 48 

12126 52 

710179 

6495 97 



$20974 95 I 30005 82 ) 6425 | 18203 19 | 69183 96 
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Beg leare to ioform the Railroad Companies in Europe and in the Uni- 
Icd Stutes. that their esiabtishment is the larg-csC in thif country, being able 
to employ sbo workmen, and that ihey th<'rerore can fulfill ihe greatelt 
commands. From this manufiiciory have been delivered, and aru ready 
to be delivered, up 10 ibe present day. the rollon-in<r Engiines : 

No. of En(!inei.lCharle8loi> unci HaniburB.) S. C. t 

Columbia and Philadelphia Rtilniad, Pa. ss D«lriiii anri Ypwlnntt, nich. t 

HirtixburK and Lancaeret, " GUdHan and Toledo, " 3 

Philadelphia andTrenian Railroad, " 4 Dctroii and Poniiac. " I 

PhlUdKlphii, Gernianiown & Nurmlown, GHoalon and Providence, Man. > 

UllleSi'huylkill, Ps. a Boa ton and Worceater, " I 

CumWland Vall^r, " l Elkrideeand AniiBpolis Md. 3 

Philsdelpliia nnd Raadint!, " 2 CHnion and Pon Hudson. La. > 

Uiiei and Schenectad/, N.Y. IS Wast P>licianaRailro-.l " " 
■ Rensselear and SaraluuB, .- - . 

Roc healer and Bala via, 

Buffalo and Niagara Falk ..- _ , 

Gai)r;iia RBilroBiT and Banking Cn., Ga. li Mieiiaaippi Railroad,' ■:;■' > 

Cenlral Railroad, Snvannah, " l|Winnnelan and Ralrifth, |N. C > 

Honmc Railroad and Banking Co.. " 2,LakH Winiico and 8[. Joaevhi, Pa. S 

New Jersey Railroad and Transportation IMobilcand Cedir Point, Ala. 1 

Compan/, New Jeraey, B Tuarambia and DecBiur, " I 

Eliabelhiown and Somerville, " SI Houaatonic RailKiad Coinpanv, Conn. 3 

Morris and Earax, " ijleiaad of Cuba Railroad, Weatlpdie*,! 

Philadelphia, Wilmington and Baltimord. — 

.^Railroad Co.t Del. 4 IlM 

These Engines are of three ditTerent classes : 

Class \st. — Cylinder 12^ inches diameter ; stroke, 16 inches; Driving 
wheels, 54 inches diameter; Weight with water and fuel, 26,000 Ibi.; 
without water ana fuel. 20,250 Iba. 

Clttss 2d. — Cylinders, 12 inches diameter: Strole, 16 inches; Driving 
wheels, 54 inches diameter : Wei^-b' with water and fuel, 23,000 lbs. ; with- 
out water and fuel. 19,000 lbs. 

Clas* 3i. — Cylinders 10^ inchesdiaroeter; Stroke. 16 inches; Driving 
wheels. 54 inches diatneter; Weight with water and fuel. 20.000 Ibi.; 
without (vaier and fuel. 17,400 lbs. 

ThPiB Engines are on six wheels, so arranged that onflbslf the weight 
iion ths Driving whnels. whicb are placed behind the fire-box, the othrir 
half on a four wheeled track, thus dittribuling ths weight more 
tonally ihui in any other eonstroction. The wh«>U of' die EngiuM ha** 
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til wroii|rlit iron tires; the Tenders are four wheeled Otte importaot w8' 
vantage is the simplicity of their construction and arrangement, by which 
•very part of the engine is perfectly accessible while it stands on the track. 
The improvement in the constructioo of the crank is one of great im- 
parlance, being less liable to break, and when broken are easily repaired, 
not costing one half that of a doable crank axle. Another advantage ariset 
from having the fire box before the diiving shaft, thOs making a more 
equal distribution of weight, that wholly corrects the galloping or uihIb- 
lating motion peculiar to engines with the driring shaft before the fire box, 
and making them more easy upon the road than any eogints new in use 
weight, while, by a very simple device of throwing the weight ef the 
tender upon the driving wheels of the engine or detaching it at pleasarei 
the machine is made to possess the advantage of a light, with the ad- 
hesion of a heavy engine, upon ascents when increased adhesion is reqair- 
•d. In order to test their comparative merits with other engines, B^J- 
& H. suggests that a regular account be kept of the expenses of regain, 
distance travelled, work performed, and fuel used, by each engine, Jots 
year or more, which is the only way to iret a correct data by which to jodgt 
of their respective merits. These engines are either crank axle or stiaighl 
axle engines, bmthe manufacturers furnish the crank axled engine ia pre- 
ference, as they are much less liable to pret out of order than the straight 
axled engines are, easier to themselves and to the road ; and in case of ac- 
cident by running oflf the track or being upset, the machine is protected by 
the frame. In fact, no instance is known where the wear (excluding acci- 
dents,) of the machines for one year has aniounted to S300. In order, 
however, to avoid detention by accident, or wear and tear, the following dt- 
plicates should be ordered for each Engine : 

i pair Driving wheels, axle, and excenttjcs. 

1 set of Tender wheels and axles. 

1 set of Truck wheels and axles. 

1 set of Brasses for working parts. 

20 copper tubes. 

They also furnish gratis, all the wrenches, tools, Jackscrews, hamrocn, 
etc., required for the general management of an engine. 

The assertions of the manufactnnrs are sustaintd, first by the grest 
number of written evidences of offict rs connected with 38 diflferent rail- 
roads in the United States, who agree in givingthe manufacturers the crcdil 
of making a superior and s:itisfactory machine; 

Second, by the result of the examinations of Cher, de Gerslner, ron* 
structor of the first railroads in Austria and Russia, who has now a hi tiff 
knowledge of railroads and railroad managemf nt, than any other persoB 
in the United States, gained by ten months of laborious and surc^sifuJef' 
fort, to collect information which has never been before obtained by a»J 
other person in this country ; 

And lastly, by the most useful improvements in Locomotive Enginfi 
being guaranteed to them by letters Patent, which renders any person in- 
fringing amenable to the laws. Among their patented improvement*; '^ 
the following : 

1st. The Ground Joints for steam tubes. 

2nd. The Pump Guide and Cross head. 

3rd. The Stirrup for confining the pump chambers. 

4th. The Metallic packing stuffing Boxes. 

I^th. The Cylindrical Pedestal Boxes for driving and truck wheelt 

#th. The Globe Seats for boxes of truck and tender wheels. 



7th, The Ferrules oo tb« outside of capper lubee. 
8th. The connecting tbe truck with tht^ driving tvheeU to increaie ad- 
liesion. 

9tb. The Plan ofthrowing the weight of lender upon the driving wheola. 
lOih Tbe Crank Axte, which avoid* the liability to break. 



TESTIMONIALS. 

lUvittg viaited nithiti ten months nearly all railroad* m the tJnriM 

Aatei, and hiving collected the moat useful information eoaearning them, 

whieli I intend to publiafa during mj further tta.y of one oi twrs yMra ii 
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this cooDtry, 1 certify wilh pleasure that I received eTeiy where the brt 
tettimonials from the Presidents, Engineers and Saperinieodoiits of Kail- 
roads, in regard to the workmanship and the performances of Mr. Bald- 
win's Locomotives. Owing to the ptcuiiar construction of tb^^se e ngiwj, 
I observe that they are remarkably easy to the road, even where light raib 
are used. 1 regard them, therefore, alter a careful f xaminatioo of the re- 
sults obtained, as the best machines used on American Railroad*, and T^ 
commend them strongly to all railroad compai.ies in Europe. Should those 
companies apply to me I am willing to inspect the progress of the work- 
manship of the Engines ordered for Europe, and lo report from time to 
time, on the state of the work to those companies. If they entrust roe ibe 
bills of payment, I will keep them until the Engines are delivered oo 
board the vessel, and save to the companies extra expenses. 

(Siirned) F. A. CHEV. GERSTNER. 

Philadelphia, 13th Sept 1839. 

Extract from a letter from John Brandt, formerly superintendant of aw- 
tive power on the Philadelphia and Columbia Railway, now supf i iniend- 
ant of motive power on the Georgia Railroad under date of May, 1838: I 

•• We have 24 of your engines on this road, several of which have been 
in use since the fall of 1834. Two of your 3d class engines commence 
running February 22d, 1837. and travelled 55,695 miles up to the 1 si May 
1838, and cost for repairs during the above mentioned time one cent and 
eight mills per mile. Ei^ht engines jf the Ist class have travelled from 
the 1st January, 1838, to the 1st May, (four months) 49,469 miles, made 
653 trips, drawing 16,836 cars. The cost for these four months I am un- 
able to show, as our hooks are not posted, but can assure you that the ex- 
penses this year will be less than any former year. One of the 1st cJaai 
recently built, has drawn over the Columbia road, part of which hasao 
ascendmg grade of 45 feet per mile, 35 loaded cars weighing I87too^ 
equal to about 701 tons on a level, and travelled from 8 to 12 miles per 
hour, except on wooden track. This is the heaviest train that has ever 
passed the road." 

Extract from a letter from James I. Shipman, Esq., resident engineer of 
the Long Island Railroad Company : 

"We have two engines of class No. 3 of your manufecture, which baw 
been in use since May, 1836. Their performance is worthy of the rootf 
unqualified praise. We carry as an ordinary load 15 freight cars, weigh- 
ing five and a half tons each, and to show their efficiency we have frequent- 
ly taken 20 cars without difficulty up an ascent of 35 feet to the mile, and 
have carried 4 cars up a grade 21 1 feet per mile^ for a distance <?/ 2,100 
feet. The average speed for freight is 17 miles an hour, passengers 20 to 
25. In the summer of 1837, they performed the distance of 162 miles 
each day, and, from the journal which now lies before roe, that under this 
severe usage there was no failure in either of these engines for 6 monibar 
which rendered a change in their usual time of runniug necessary, ot 
occasioned any delay either in transportation of freight or passengers, I 
am fully satisfied that the cost for repairs does not exceed half that of & 
four wheeled engine, doing the same work." 

John Cash, Esq., superintendant of motive power on the Norristos® 
Railroad, writes: 

** I take (Treat pleasure in bearing testimony to the excellence of yoof 
engines. They are well adapted to light or heavy roads. With one of 
\h$ small class, which has been in use nearly 3 years, I hate draws a trsis 



of 750 passengers, over grades of 32 feet to the mile, at the rate of 14 
miles per boar." 

Wm. C, Young, Esq., Superintendant and Engineer of Utica and Sche- 
nectafiy Railroad, writt s : 

*• The twelve locomotive engines procured of you for this road, have an- 
swered their purposes tffectively. Notwithstanding much has been said 
about improvements in such machines, I am not able to satisfy myself that 
ours are wanting in any particular." 

James Elliot, superintendant of motive power on the Philadelphia, Wil- 
mington and Baltimore Railioad, writes: 

" After an experience of several years with locomotive engines on dif- 
ferent roads, I am of the opinion that the engines of M. W. B. are easier 
upon the road than any engines in use. and that they combine mote advan- 
tages than any locomotive engines within ray knowledge. They have 
been constantly running for the last 18 months; the engine Brandywine 
has been running 265 days, at a cost for repairs of $65 17, and has lost 
but five d.iys since she was put on the road. The Christiana has been 
running 165 days, at a cost of $20 for repairs. Their average speed is 
24 miles per hour, including stoppages." 

L. G. Cannon, President, and L. R. Sargent, superintendent of the 
Rensselaer and Saratoga Railroad Company, says: 

** We have two of your locomotives which have been in use about 3 
years. They work well in every particular, and I deem it but an act of 
justice to say that the manufacture and materials of each, have proved to 
be of the highest order, and I have evidence from the official reports of 
other companies, and my own experience here, that your engines will, in 
performance and cost of repairs, bear comparison with any engines made 
m this or any other country." 

W. \V. Woolsey, Esq., President of Bostdn and Providence Railroad 
Company, writes: 

** We have three of your engines, which have been in use since June, 
1S36; we never have had occasion to put them to their majciroum capaci- 
ty. They have carried seventeen freight cars, of gross weight eighty-five 
tons, engine and tender not included, over the road at an average speed of 
ten miles per hour, and this over an ascent of Hve miles in length, one 
half mile of which is forty two and a half feet per mile, the remaining 
four and a half miles thirty-seven and a half feet. Thev carry ten pas- 
sengers and three baggage cars very easily over the road, at an average 
speed of eighteen to twenty miles an hour. Your engines give entire 
satisfaction." 

David Mathews, Superintendent of Engines and Machinery, on the Uti- 
ca and Schenectady Railroad, writes: 

** We have twelve engines in use on this road, and are all of your man- 
ufacture. They have been in use since August, 1836 ; and eight engines 
run about one hundred and fifty thousand miles per year, carrying about 
one hundred and fifty thousand passengers in cars vi^hich hold twenty-four 
passengers — eighteen cars of passengers and their baggage is considerep 
a load for your engines running twenty miles an hour. We are five hours 
crossing the road, eisfhty miles, including fifteen stoppages. Your engines 
have performed well." 

J. Edffar Thompson. Esq., Chief Engineer and general agent of the 
Geogia Railroad Banking Company, writes : 

" We have in operation on the Georgia Railroad, six locomotives from 
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Baldwio'i bctory, all ot which have gim na tntin tatufaetiom. Tbrn 
■implioity of iheir oonstructinn, and lh<> excellpDt propoitioas and arnng^ 
mpiita of the vai ions p^irU of michiQfry, entitle tliem, in roy opinion, to a 
decided prelVreuce over nny 'iiher engines that I have examined, either ot 
European or domestic roanubclure." 



H. R. Campbell. Ecq., Civil Enginaer. writes : 
" One of your ihird class engines, the Weat Chester, this morning. Jaot 
Sth, drew a train of/fig-oiu loaded carl from Schuylkill Bridge to Bn*i 
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street, (4 miles,] passing several abrupt curves, some of seven hundred 
and fifty seven feet radius, and several ascending grades, one of which is 
82 feet to the mile. The .weight which I got fiom the weigh master of 
the road, to my own satifaction, was 284 1*2 tons, exclusive of the engine 
It exceeds any experimeut I have ever heard of in any part of the world, 
and was npparently made without any preparation, for no one was present 
to witness it but the hands on the road and myself, who was casually pas- 
sing.*' 

L A. Sykes, Esq., Superintendant andfEngineer of New Jersey Rail- 
road, says : 

•♦ We have five of your engines, third class, on our road, which have 
been in use anJ have given entire satisfaction. Our fiist engine was put 
on the road in December, 1835, and has been in constant use with the ex- 
ception of a very few days ; is now in perfect order, and apparently as good 
as ever. In simplicity of construction, small liability to get out of order 
economy of repairs, and ease to the road, I fully believe Mr. Baldwin's, 
engines stand umivared. I consider the simplicity of the en>;ine — the 
nmnagement of thi* working piirts—and the distribution, of the tcei^hi, 
far superior to any thing I have evtr seen, either of Eni»lish or American 
manufacture, and 1 have now no hesitation in saying that your enictinf s 
will do the same amount of work \^ ith much less lepairs either to the en- 
gine or the tr.ick, than any other engines in use." 

A. G. Thorn, Engineer Clinton and Port Hudson Hailrond. writes : 

•* Your engines have given entire satisfaction to all persons interested, 
in every respect. Combining speed, power, and superior workmanship. 
The first engine which we received, commenced working Dtcember 31, 
1837. The cost of repairs up to July 16, 1838, had not exceeded one 
dollar'' 

S. Vail, Esq., Soperintendant of Morris and Essex Railroad, writes: 

** I am satisfied that in mechanical construction and proportions, simpli- 
city, economy of repairs, and fuel, and on the amount of work which they 
will do, and the care to the road while running, the engines of Messrs. B., 
V, &' H. are without a parallel in this country, or any that I have seen, 
which were mariu'actured in Europe." 

Adjim H ill, E?q , of New York, l:ite Superintendpnt for the West Point 
Foundry Association, now at foot of Beach-street, New York, one of the 
first Engineers in this or any other country, writes : 

•* 1 have heen acqnaint^-d with your engines (l)comotivcs) since the first 
that ynu made, and I know from the experience that I have had of 
them, that they will do the most work, and cost less to keep them in repiir, 
and are easier to the road than any other engines in use that I know of." 

E. Harrison, Esq., Superintendent of Somerville and Elizabethtown Rail* 
road, writes: 

** We have two of your engines, one of which has been in use since 1st 
January, the oiher sinre February, running 60 miles per day, and thus far 
hi\ve operate»i remarkably wel', and from our experience we do not believe 
that we could have done better at any other manufactory of engines in 
this country or in Europe.V 

W. Brown, Superintendent of motive power Vicksburg Railroad, Sfiys: 

"The Mazeppa engine, one of your manufacture, has run 5,265 mi'es, 
and co^t only $15 for repairs ; included in that is a new tender spring." 

John Naflrlce, President of Philadelphia and Trenton Railroad, writes 
ith June, liB39: 
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** I consider yoor eugioes, when buik with proper care \m regud Id 
selection of roateriils, equal to any built in the United Stales, and £ir pre- 
ferable to any I have seen of English manufacture." 

The Virginia, an £nginemade by M. W. Baldwin, run between Marck 
21, 1S37, and January 1, 1838, 19,019 miles, and cost on an average 1 cent 
and 2 mills per mile, for repairs. Whole cost, $238 50. 

The Paoli, another of Baldwin^s engines, run during the same period, 
1 8.043 miles, and coa for repairs on an average 1.6 cents per mile. Whole 
cost, 8296 31. 

The whole of Baldwin's engines run collectively 132,157 miles, asd 
costthi' State 2 cents and 3 mills per mile for repair;*, including accidents. 

It should be observed, that the road i^ a continuoos succession of carv««. 
some o( which have a radius of 500 feet. 

(Signed,) JOHN BRANT, 

Superintendent on the Columbia and Philadelphia Railway. 

The Superindendent of motive power on the Rochester and Batavia RtU 
Road writes : — '* We have two of your engines of the smallest class whick 
have b^en running 3 years. The gri^des on our road are as high as 45 
feet, with curves on those grades of 1000 feet radius. Our cars weighs 
tons, and we take from 20 to 25 loaded cars, and we make our trips of 32 
miles in 2 hours including stoppages. I have had experience in mnoag- ' 
ing locomotive engines for 5 years, and have no hesitation in grving your ; 
engines a decided preference before any that I have yet u«ed or seen. i 

(Signed.) WM. HAY DEN, 

Rochester. N. Y July 3d, 1839. Superintendent of Motive power 

James Baggs, Superintendent of Motive Power on the Erie and Kah- 
mazoo R til road writes. 

Sir, — I have been acquainted with your engines since the fall of 1835, 
part of which time 1 have had charge of them on different roads as Chief 
Engineer, and I feel free to say. that yours are the best enjc^ines in ase, 
combining speed, power and superior workmanship* and will do the same 
amount of work with less repairs, either to the engine or the road, than an/ 
others that I have ever seen or used. 

(Signed,) JAMES BAGGS, 

June 27, 1839. Chief Engineer, Erie and Kalamazoo Railroai 

Benjamin Briscoe, Superintendent of Motive Power Central Railroad, 
Michigan. 

Gentlemen. — We have three of your third class engines, on this road, 2 
of which have been running since January. 1838. and have given entire 
satisfaction ; the third has run, since June last, si.xty miles per day, and hai 
not lost a trip for want of repairs. We have two engines manufactured bv 
others, but we can only place confidence, while running, on yours, aad I 
believe them superior lo any manufactured in this country or in Europe. 

(Sig^ned.) B. BRISCOE, 

Superintendent of Motive Power, Central Railroad, Michigan. 

August 10, 1839. 

John Lodge, Superintendent of Motive Power. Monroe Railroad Geo. 

I have had several of your engines placed under my charge as master 
machinist upon our Railway, and I am pleased to say I have found iheai 
admirably adapted to our Railroad, and they are capable of doing a largs 
amount of work at a small cost for repairs. 

Monroe, Geo July 16. 1839. (Signed.) JOHN LODGE. 
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trotn Benjamin Woodworth, superintendent of Motive Power oH th« 
Boston and Worcester Railroad, June 27lh, 1839. 

** In answer to your inquiries I will s^y, that on tHe Bosfon and Worce»- 
ter Railroad are engines from 5 difterent manufactories, including youts, 
and in point of repairs, drawing & heavy load, and safety in running, we 
give yours the preference. I have lately returned from a lour to the princi- 
pal Railroads between Boston and Washington, and find the performance 
of your engines to equal any now in use." 

From Samuel Thomas, superintendent of Madison and *Indianapolift 
Rail road, July lltb. 1839: 

'*Your engine has run regfularty lot 4 months, and has travelled 8,500 
tniles, and she has not cost one dollar for repairs, and itsr performance evei^ 
way satisfiictory and Commendable." 

From ^. A. Nifchols, superintendent of the Readitfg Railroad, July 81, 
1839. 

" We ha^e one of your locomotives upon the Philadelphia and Reacting 
Road, 2d class, which has been in use 15 months, and her performance is 
every way satisfactory. She 4rew, at on6 trial, 45 cars, loaded with 150 
tons of nailaand iron, making in all 221 tons gross behind the tender, from 
Reading to Norri8town,41 mites in 3 hours and 41 minutes running time, 
Consuming 1.3 cords wood, and evaporating 996 gallons water. Your en- 
gine is ittote simple in her construction, more powerful, has done ^d'ore w6rk, 
ii less liable to get out of order, and has thus far cost less for repairs t^arr 
any of the eniyines since the road has been in opetation." 

From H. R. Campbell, civil engineer, July 31, I839r 

*• In reference to your engines as to loads drawn in a single^ tfain, I <&fti 
Say that they are equal, if not superior, to any^others, having reference to 
the weight Of engine, and take them altogether, I will not hesitate tO'pro- 
fiounce them the best engines irsed in the tJnited States." 

From annual report of the Tuscumbiaand Decatur Railroad, Alabanu^ : 

The Triumph (Baldwin's Engine) is remarkable for the great simplicity 
of her gearing and at the same time for the strength of all her parts. She 
has been in active service since her arrival, and the cost of repairs charged 
la her to tbis date (6th mo.) is only $U 16." 

From Edward Bissell, Esq. Commissioner of Erfe and Kalamazoo Raif- 
^oad, August I5th, 1839: 

*' We have two of your engines which have b^en in use three years. — 
*t'heir perforfifance has given entire satisfaction. The curves ort our road 
(wooden track] are as low as 600 feet radius, and maximum grade 50 feet 
fK»r mile. The Adrian has drawn over this grade 83 1-2 tonsat the ral^ 
of ten miles per hour." 

From Lewis Condit, President of the Morris and Essex Raifroad, N. J. 

•' The maximum grade over onr rond is 134 feet to (he niife. for about 
j-5th of a mile, and at one point for 3 1-2 miles the grade is 80 to 85 per 
mile. Baldwin's engine ascends these irrades with cars carrying 150 pas- 
sengers, besides burthen cars with from 8 to 10 tons. H^r maxin»um pmv- 
er has never been tested. Our rail is a wooden one with flat bars." 

From Wm. Raymond Lee, General Superintendent of Boston and Prov-f 
idence railroad, 

*' 1 take this opportunity to sajr to you, that your encrines have performed 
first rate service on <mr road, and fully answered the high reputation with 
which theycani'^ to us.*' 

Gentlemen — I feel it my duty to n)ake known to you. thai the cngin* 
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Philadulphia on ihls road which I run, liss, tiace the 2(1 daj of June fatf 
travellml 10,000 milea without losinga inp.or five minutes: nor has it coat 
twodolbra for repairs. At ihe aametimeabe has drawn, a»ily. 12 Unwop 
a grade of 500 feet to tha milu with ease ; said grade being at the wfasrf Bt 
Elizabeth port, and at the starting point She is now in good and conopltle 
ordeT, and will run 10,000 miles more, with no more expenaethaa tbe sbi» 
abore inentiooed. 

Yours, truly, JOSHUA MARTIN, Engimer. 

Plainfidd, N. /, Oetobir 1. 1839. 

** Extract from the report or A. M'Hafly superintendent of motive power 
OD the State road, Pa., 1837." 

" The passenger engines of this construction ^Baldwin'a) hare been 
running all season wilh scarcely any repair, and nave rarely lost a trip; 
one instance, it is confidently btilieved, excels anything on record, of the 
performance of wood and iron. The engine " Pnoli'' has run one hun- 
ared and sL-venly- live successive trips, of ,77 roi lea each, equal to 13,17? 
milea, without a dollar's worth of repairs." 

MOSES STARR & SON, 

Manufaclorers of Bsilen 
for SKamboats, Locomotive ant 
Stationary steam-en gines. Tank) 
for Lecomotive Tender*, Sbip'i 
Water Tanks, &e., hare con- 
stantly on hand a variety of tbe 
tbove articles, at their maooliK- 
^ry ShackroaxoD, above Prank- 
liD' street, Kensington, Philadelphia. (y) 

Ah E*bit otr nn Lawi or Tudi in refer, 

At Uhiled Stata ; by Chabmi , ._. ^ 

A tBTf nnill edilian of this work has been iasuad, and a few cai>ieB ooly will b« « 
lO'ifae public: Ihaae can now be oblamed at ths baoMtares of 

Wilev &, Putnam, ) 

Appleton A Co., f New Tort. 

G. 4.C. Carvill,4.Co.i 

X Lucu, Jr., Baltimore. 

F. Tavlor, WuhinKion, 0,C. 
R. D. Sanxar, Richmond, Va. 
Wm. H. Berrelt, Charleston, 9. C. 
Wni' T. William*, Savannah, Ga. 
A. Flsah, Cincinnati, Ohio. 
J. Maxwell, Jr., Lnuiaville, Ev. 
8. C. Dinniaa & Co., St Louitv Mo. 

NOVELTY IRON WORKS. 

ISUualtd ntar Ihe Dry Dock, Kca York.) 

WARD. STILLMAN AND CO. 
Tron Founders and MBchiniel> i are prepared to eiecule ordeta for ateam engines, n 
milla, aaw mills, lallica, and other machinery of any required magnitude, in a aupi 



• Orders left at the worka, oi 



JUST PUBLISHED, and for wlc at this office,- TABLE OF OUANTITIBS fyr 
TRACING HAIhROAD CURVES. Ry RDWIN F. JOHNSON. 
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• Mksbrs. Editors : — As your paper is devoted to the benefit of the pubh'c in general, 1 feef 
desirotis to communicate to you for publication the following circumstance of no inconsid- 
erable importance, which occurred some few days since on the Philadelphia, Wilmington, 
and Baltimore railroad. 

On the passag.^ of the evening train of cars from Philadelphia to this city, an axle of one 
Df the large eight wheeled passenger cars was from some cause broken, but from the par-^ 
(icular pfan of the construction, tne accident was entirely unknown to any of the passen- 
gers or, in fact, to the conductor himself, until the train (as was supposed from some cir- 
cumstances attending the case,) had passed several miles in advance of the place where 
the accident occurred, whereas, had the car been constructed on the common plan, the 
same kind of accident would unavoidably have much injured it, perhaps thrown tne whole 
train of! the track, and seriously injured, if not killed many of the passengers. 

I understand that this plan of constructing railroad cars, called (with truth) the safety 
Warn principle, was invented bv Joseph S. Kite, superintendent of iho Philadelphia, Ger- 
maatown, and Norristown railroad, who is certainly entitled to muvh credit for an invoii' 
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lion which has and will yet (in the present sxtent of railroad travelliaic) preveDt 
riouB accidents and the Iom of inany lives, and in consideration of the above meaoomBd^ 
and other practical demonstrations of its value, which upon inquiry 1 have since heard o£ 
1 cannot but think that all railroad companies should without hesitation immediAtely in- 
troduce and adopt the safety beam plan of cars. 

PUBLIC SAFETT. 

Since writing the above, 1 have learned from a gentleman who was in the traiD of ear* 
that the car, the axle of which was broken, was run from the place where the bresk irs& 
discovered, to this city, a distance of eleven miles, without any detention, excepdni; that of 
chanidng the passengers to another car, which was deemed advisable only on arcooBt of 
the friction of the safety hubb, which commences to act iaimediately on the breaking of 
axle. 

A model of the above improvement is to be Been at the New Jersey Railroad and 
ponation office, No. 1 Hanover street. 

NOTICE. 

Just Published, and for sale at the office of the Raulboad JotraifAL, price $1,50 in 
rocco binding, and $1 in paper, a TABLE OF CUBICAL QUANTITIES, for coni|mtii« 
the amount of Excavation ana Embankment in the construction of Railwjvs and Canala. 

Also— In press, and will shortly be published, a TABLE OF QUANTITIES for laying 
out Railway Curves, with illustrations, by 

9tf E. F. JOHNSON, C. E. 



S. V AI L, 
Proprietor of the SPEEDWELL 

Ibon Wobks, near Morristown, Morris Co. 
N. J., can supply at short notice, Railroad 
companies ana others with the following : 

Wrought iron tyres made from the best 
iron and of any eiven diameter^ and war* 
ranted to be sound in the welding. Railroad 
companies wishing to order, will be pleased 
lo give the exact inside diameter or circum- 
ference to which thev wish the tyres made, 
and they may rely upon being served accord- 
ing to order, and also punctually, as a large 
quantity in the straight bar is kept constant- 
ly on hand. 

Crank axles for Locomotive engines; made 
from the best Pennsylvania iron. 

Straight axles for do. for outside connec- 
tion engines. 

Frames for engines. 

Wrought iron work for steamboats; or 
shafting of any size. 

Cotton screws of any length or size. 

Railroad Jack-screws— a late invention, 
and his;hl)r approved. 

Self-acting pumping apparatus for railroad 
wat(^r stations. 

He refers to the following gentlemen : 
Baldwin^ Vail and JJufiy, Philadelphia. 



iVWiam Norria^ 
N. Camp^fi^ld^ 
J. &, S. Bonea^ 
D. F. Guex, 
J. P. AUaire, 
Adam Hall, 
Geo. W. Schuyler, 

Jiltitam Parucr, 



do. 

Savannah, 

Auffuata. 

New Orleans. 

New York. 

do. 

do. 

Boston. Janly 



PATENT .SAFETY FUSE, 

Por iffnUin^ the Charge in Blasting Rocks^ 
both in dry places and underwater. 
To those acquainted with and accustomed 
to using the Fuse, comment or description is 
unnecessary ; to those wl^o are not, we would 
simply observe, that it is an important inven* 
tion to persiins employed or concerned in 
Blasting, as by its use that hitherto danger- 
ous operation 18 rend^ nd as sa/e as the ordi- 
nary employments of the Farmer. It insures 
certainty, and enieis an explosion as well un- 
der water as in the drie^t situation, adds 



' much to the/orce of the blast, and by reuder- 
'ing*the priming needle umecesaary, savoa 
much time. 

Numerous certifieatea from thoee who hmwm 
tested the Fuse, might be given but tbe fol- 
lowing is deemed sufficient. 

CERTIFICATE. 

Having seen the Patent Safety Fuse fior 
Blasting tested to our satisfiaction, we cheer- 
fully certifv, that we ar^ convinced that it 
saves much time and labor— adds to the force 
of the blasts-ensures certainty, and renders 
blasting perfectly safe. Besides, it is we think 
CHBAPBB than the common straw Fuse. For 
dry blasting it is a great improvement ; hat 
for blasting in wet ground, it is invaiuable. 
Messrs F. Hitchins & Co., contractors on the 
Erie Canal, certify that they have been en- 
gaged in the Cornish mine& England, whefe 
the Fuse is exclusively used, and that*tit has 
never to their knowledge, caused a miscar- 
naae. They confirm our above ezpreseed 
opinion of its value. We make no doubt that 
it will soon be in universal use in blasting 
operations. 

DAVID HAMILTON, 

Superintendent repairs, Eric CanaL 
W. J. Mc ALPINE, 
Assistant Engineer Erie Canal Enlargtr 
vient. 

J. HOUGHTON, 

Engineer Cohoes Compaity. 

Cohoesy December 16, 1837. 

The Fuse is manufactured by Earon, Bick- 
ford, Eolcs <& Co.^ at Simsbury, Hartford Co- 
Conn., orders du-ecud to them, or either or 
their agents, will be promptly attended to. 

Agents for selling the Patent Safeiy fStse, 

David Watkiii8on & Co., Hartford, Conn. 

A. G. Hazard 4- Co^ 135 Front-st., N. T. 

Erastus Corning & Co., 361 South Maiket> 
street, Albany, N. V. 

E F. &> A. G. Smitn, 29 Exchange-street 
Rochester, N. Y. 

H. Kingman & Co., Bufialo, N. Y. 

Curtis & Hand, 16 Commerce-street, Phil- 
adelphia, Penn. 

Pratt & Keith, iSouth Charles-street, Balti- 
more, Md. 

G. R. Peake, Richmond, Va. 

W. B. Peake, Fredetickuburph, Va. 

tJan 1 tf } 
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